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PART  I.— INTRODUCTORY. 

The  object  of  this  paper  is  to  bring  into  one  view  tlio  information 
regarding  the  ferns  of  the  North-West  Indian  region  which  is  to  be 
found  in  the  standard  English  works  on  ferns,  and  to  add  to  that  the 
results  of  my  own  observation  and  study,  acquired  during  a long 
residence  in  India  and  since  I left  that  country. 

I have  limited  my  review  to  the  regions  named  in  the  title,  because 
my  observations  and  study  have  been  chiefly  so  limited. 
Collections  were  made  by  me  in  parts  of  Kumaon  in  1801,  and 
again  in  1890  ; in  the  Dehra  Dun  district— at  various  levels — at  inter- 
vals from  1879  to  189-5  ; in  Simla  in  1871,  and  again  there  and  along 
the  Thibet  Road  eastward  for  some  50  miles  in  1886.  The  late 
Mr.  H.  C.  Levinge  began  the  study  of  ferns  after  seeing  what 
I collected  at  Simla  in  1871 ; and  he  collected  diligently  at  Darjeeling 
and  in  other  parts  of  Sikkim,  in  Bengal,  and  also  in  Kashmir  and  parts 
of  the  North-West  Himalaya,  until  he  left  India  in  1883,  and  he  never 
failed  to  give  me  a share  of  what  he  got,  even  when  I had  nothing  to  give 
him  in  exchange.  Mr.  C.  B.  Clarke  also  has  several  times  given  me 
generous  contributions  of  ferns  collected  in  Sikkim,  Assam,  and  other 
parts  of  India.  And  Mr.  Gustav  Mann,  whose  fame  as  a botanist  and 
collector  has  been  so  often  signalised  by  plants  being  named  after  him, 
has  given  me  in  exchange  to  North-West  Indian  ferns  about  150  species 
collected  by  himself  in  Assam,  where  he  was  ^Conservator  of  Forests  for 
many  years.  Since  the  year  1881  I have  from  time  to  time  seen  and 
examined  all  the  ferns  collected  in  the  North-Western  Himalaya, 
Kashmir,  and  the  Trans-Indus  Protected  States  by  Mr.  J.  F.  Duthie, 
the  Director  of  the  Botanical  Department,  Northern  India,  and  his 
collectors,  and  have  generally  shared  in  the  distribution  made  by  him  ; 
and  1 have  several  times  studied  the  ferns  in  the  her  barium  at  Saharan - 
pur,  which,  under  Mr.  Duthie’s  charge,  have  increased  from  one  small 
bundle  to  a very  considerable  collection,  Since  the  year  .1880  the 
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ferns  collected  in  and  around  Mussoorie,  the  hill  station  in  the  Dehra 
Dun  district,  by  Mr.  P.  W.  Mackinnon  and  Mr.  V.  A.  Mackinnon  of 
that  place,  have  from  time  to  time  been  studied  by  me  ; and  during 
the  same  period  extensive  collections  made  in  the  Chamba  and  Kash- 
mir States  bv  Mr.  J.  C.  MoDonell,  of  the  Imperial  Forest  Department, 
now  on  deputation  as  Conservator  of  Forests  in  Kashmir,  have  been 
at  my  disposal  for  study.  I have  to  thank  the  Messrs.  Mackinnon 
and  Mr.  McDonell  for  many  fine  specimens.  I frequently  exchanged 
views  and  specimens  with  the  late  Mr.  H.  F.  Blanford,  F.R.S.,  who 
collected  for  some  years  in  the  Simla  region,  and  embodied  the  results  of 
his  study  in  a paper  published  in  the  “ Journal  of  the  Asiatic  Society  of 
Bengal  ” in  1888.  Probably  every  specimen  of  many  hundreds 
collected  in  the  Punjab  and  Kashmir,  and  also  in  Kumaon, 
by  Mr.  E.  W.  Trotter,  of  Rawalpindi  and  Murree,  in  the 
years  1887  to  1892,  has  been  scrutinised  by  me,  and  my  collection  has 
been  greatly  increased  by  his  gifts.  Major  R.  W.  MacLeod,  I.S.C., 
showed  me  collections  made  by  him  in  Western  Kashmir  in  1891,  and 
in  Kumaon  in  1893,  and  gave  me  many  fine  specimens,  H have  seen 
the  collections  made  in  the  Simla  region  by  Mr.  T.  Bliss,  of  Lahore 
and  Simla,  an  enthusiastic  collector  and  horticulturist,  and  I possess 
many  fine  specimens  given  to  me  by  him.  And,  lastly,  for  several 
years  before  I left  India,  the  extensive  collections  made  by  Mr.  J.  S. 
Gamble  (Director  of  the  Imperial  Forest  School  at  Dehra  Dun)  in  the 
Simla  region  of  the  Punjab,  the  Dehra  Dun  district  of  the  North-Western 
Provinces  (which  includes  the  Himalayan  tract — Jaunsar-Bawar),  the 
Tehri-Garhwal  Hill  State,  Sikkim  and  Bhutan,  in  the  North-Eastern 
Himalaya,  the  Chittagong  and  Chutia-Nagpur  divisions  of  Bengal,  and 
the  Madras  Presidency,  were  available  ; and' Mr.  Gamble  has  given  me 
many  specimens  collected  by  him  in  the  Dehra  Dun  district  and  Tehri- 
Garhwal  in  places  which  I have  never  been  able  to  visit.  Early  in 
1896,  I spent  some  busy  days  in  the  herbarium  of  the  Calcutta  Bota- 
nic Garden,  taking  notes  of  the  North-West  Indian  ferns  there,  and 
verifying  conclusions  as  to  the  species  included  in  this  paper.  I desire 
to  record  my  grateful  thanks  to  Sir  George  King,  the  late  Director 
of  the  Botanical  Survey  of  India,  and  to  Dr.  D.  Prain, 
who  has  lately  succeeded  him,  for  the  help  they  then  gave  me.  Finally 
it  may  be  mentioned  that  in  1872,  and  again  in  1888-89,  1 studied  the 
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North  Indian  ferns  in  the  herbarium  of  the  Royal  Gardens,  Kew, 
where  views  were  interchanged  not  only  with  Mr.  J.  G.  Baker,  F.R.S., 
but  with  Mr.  C.  B.  Clarke,  F.R.S.,  past  President- of  the  Linnean 
Society,  and  Colonel  R.  H.  Beddome,  F.L.S.,  the  author  of  various 
works  on  Indian  ferns.  And,  while  preparing  this  paper,  I unexpect- 
edly found  myself  able  to  leave  India  and  to  settle  at  Kew  ; and  on 
resuming  the  study  of  ferns  there — a work  which  was  at  first 
much  hindered  by  ill-health — I soon  found  it  advisable  to  refrain 
from  publication  until  I could  again  carefully  go  through  the  whole 
material,  and  also  that  in  the  herbarium  of  the  British  Museum 
and  the  Wallichian  Collection  belonging  to  the  Linnean  Society, 
at  both  of  which  institutions  I was  made  welcome.  During  this  final 
period  of  study  I have  had  the  advantage  of  free  access  to  Colonel 
Beddome’s  valuable  collection,  and  of  discussion  with  him  as  to  critical 
plants  common  to  both  Northern  and  Southern  India. 

Following  the  example  set  by  Mr.  C.  B.  Clarke  in  his  “ Review  of 
the  Ferns  of  Northern  India, I have  not  attempted  to  make 
this  paper  a complete  account  of  the  species  enumerated  in  it.  I 
may  say,  as  Mr.  Clarke  said  of  his,  that  my  paper  is  meant  to  be  an 
appendix  to  Hooker  and  Baker’s  Synopsis  Filicum  ; but  it  is  also 
an  appendix  to  Mr.  Clarke’s  “ Review,”  so  far  as  the  species  found  west 
of  Nepal  are  concerned,  and  the  remarks  on  the  species  are  in  part 
additions  to,  and  corrective  of,  those  works.  They  are  also,  and 
necessarily  so,  largely  corrective  of  Colonel  Beddome’s  “ Handbook  of 
the  Ferns  of  British  India,  &c.,”  including  the  Supplement  of  1892,  so 
far  as  it  deals  with  the  ferns  found  within  my  limits,  for  his  de- 
scriptions of  them,  and  remarks,  were  chiefly  taken  from  the  Synopsis 
Filicum  and  Mr.  Clarke’s  “ Review.”  I have,  as  a rule,  given 
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no  diagnoses  of  the  species  which  have  already  been  described  in 
those  works,  but  have  merely  corrected  or  supplemented  them  where 
it  seemed  necessary  to  do  so.  I have  written  full  descriptions  of  the 
new  species  1 propose,  and  also  in  some  cases  of  the  plants  I have  raised 
from  the  rank  of  variety  to  that  of  species. 

References  are  given  to  three  books  only,  namely,  Hooker  and 
Baker’s  Synopsis  Filiqum , Clarke’s  “ Review  of  the  Ferns  of  Northern 
India,  &c.,”  and  Beddome’s  “ Handbook  of  the  Ferns  of  British  India, 
* Transactions  of  the  Linnean  Society,  2nd  Series,  Botany,  Vol.  I (1880). 
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Ac.”  with  its  Supplement  of  1892  ; and  I have  quoted  the  name  given 
to  each  of  my  species  in  each  of  those  works  ; though  in  somo  cases 
I have  found  it  difficult  to  identify  them.  As  a rule,  no  further  attempt 
has  been  made  to  give  the  synonymy  of  the  species  : that  will  be 
found  sufficiently  given  in  the  books  I refer  to  ; and  as  this  paper  is 
merely  a supplement  to  these,  and  not  a complete  treatise,  I see  no 
necessity  for  repeating  what  is  already  in  print.  Mr.  Clarke  said  in 
his “ Review:”  “ No  person  is  likely  to  undertake  the  study  of  Indian 
ferns  without  this  book  ” [the  Synopsis  Filicum ] <4  at  his  elbow  ; and 
I have  not  wished  to  print  more  repetition  than  the  large  quantity 
always  absolutely  necessary  in  work  of  this  kind.”  So  I would 
say  of  Mr.  Clarke’s  “ Review”— * though  the  price  of  the  “ Transactions 
of  the  Linnean  Society,”  in  which  it  appeared,  is  somewhat  prohibitory. 
Beddome’s  “ Handbook  ” also  must  be  kept  at  hand  and  the  Supplement 
of  1892.  A third  edition  of  the  Synopsis  Filicum  is  much  wanted, 
though  Mr.  Baker,  in  1891  and  since,  has  contributed  summaries  of 
new  ferns  discovered  or  described  since  1874  to  the  “Annals  of 
Botany.” 

The  system  of  classification  and  nomenclature  followed  in  this  paper 
is  that  of  Hooker  and  Baker’s  Synopsis  Filicum . Specific  names  used 

in  the  Synopsis , in  Clarke’s  “ Review,”  and  in  Beddome’s  “ Handbook,” 
with  its  Supplement,  are  adhered  to  so  far  as  is  possible.  And  in 
reviving  some  species  which,  though  originally  proposed  and  named 
by  competent  authorities,  have  been  dropped  by  recent  authors,  and 
in  raising  so-called  varieties  to  the  rank  of  species,  I have 
adopted  the  names  originally  given  by  the  collectors  or  describers 
of  them. 

The  present  list  admits  212  species  : of  these  16  are  new,  including 
3 which  have  before  been  described  by  other  authors  as  varieties  of  old 
species ; 45  are  new  to  the  regions  dealt  with,  and  6 old  species  are 
new  to  the  Indian  region.  20  are  old  species  revived,  or  so-called 
varieties  erected  into  species.  In  his  “ Review  ” Mr.  Clarke 
admitted  363  species  of  ferns,  besides  many  varieties,  in  Northern 
India,  of  which  16  were  new.  142  species  were,  he  said,  found  in 
the  Himalaya  west  of  Nepal,  including  Afghanistan  apparently. 

No  place  is  given  in  this  list  to  so-called  varieties,  though  in  a few 
instances  “ forms  ” are  noted  where  there  seems  to  be  a divergence 
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from  the  normal,  due  probably  to  difference  of  altitude  or  climate,  but 
insufficient  to  prevent  identification  or  to  warrant  separation  as  a species. 
To  such  “ forms  ” separate  numbers  are  not  given.  So-called  varieties, 
when  distinct  enough  from  the  so-called  types  to  be  separately  describ- 
ed, and,  so  far  as  I know,  constant  as  to  characters,  are  given  as  species 
in  the  absence  of  any  good  reason  why  they  should  be  given  any  less 
important  a position.  Most  of  these  were  originally  named  or  described 
as  good  species  by  the  collectors  of  them,  but  have  afterwards  been 
reduced  by  authors  who  have  never  seen  them  growing  in  their  native 
habitats.  In  no  such  instance  does  there  appear  any  evidence  of 
origination  by  variation  from  another  known  species  ; and  the  place  as 
a variety  seems  in  most  cases  to  have  been  assigned  either  from  a fancied 
resemblance  to  an  old  species,  or  merely  because  the  plant,  being  of  the 
same  genus,  has  been  observed  or  discovered,  and  described,  subsequently 
to  the  date  of  the  description  of  the  so-called  type  plant.  Such  plants 
have  been  ranked  as  varieties  long  enough,  and,  having  successfully 
passed  a period  of  probation,  may  now  be  promoted  to  specific  rank. 
As  to  most  of  them,  the  difficulty  seems  to  me— not  how  to  distinguish 
them  from  their  so-called  prototypes,  but — how  to  think  and  write  of 
them  as  being  near  these.  Admitting,  for  the  sake  of  argument,  their 
origin  by  variation,  they  have  become  good  and  permanent  species, 
showing  no  tendency  to  revert,  and  ought  to  be  treated  as  specieir*^^- 
In  two  notable  instances  numerous  varieties  of  plants  have  been  setup 
by  authors  as  growing  in  India,  the  types  of  which  are  expressly  stated 
as  not  having  been  found  in  that  region.  Thus,  after  giving  an  elabo- 
rate description  of  Asplenium  ( Aihyrium ) FUix-fowiim,  Bernli.  ( forma 
europcea ),  apparently  by  himself,  Mr.  Clarke  goes  on  to  say  that 
the  typical  form  has  not  exactly  been  got  in  the  Himalaj a,  and  to  give 
no  less  than  seven  varieties  ftf  It,  which  have  been  got  there,  with  a 
short  description  of  each.  In  this  case  Colonel  Bed  dome,  in  his 
a Handbook,”  follows  Mr.  Clarke  almost  verbatim , giving  all  seven 
varieties.  At  least  two  of  these,  A.  Schimperi,  A.  Br.,  and  A.  pecti- 
natum,  Wall.,  which  have  widely  creeping  and  branching  rhizomes  or 
sarmenta  and  distantly  springing  fronds  instead  of  the  erect  caudex  and 
fasciculate  vernation  of  A.  Filix-famina , have  been  recognised  as  good 
species  by  Colonel  Beddome  in  the  Supplement  to  bis  u Handbook.” 
In  the  other  instance,  that  of  Naphrodium  (Lastrea)  Filix-mas,  Rich., 
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Mr.  Clarke  wrote  a diagnosis,  which,  he  said,  was  ‘‘designed  to  include 
various  North  Indian  ferns  difficult  to  separate  from  the  ordinary 
European  N,  Filix-mas , i.e .,  the  first  four  varieties  following  ” ; and  he 
then  gave  nearly  as  long  diagnoses  of  each  of  these  four,  with 
figures  of  three  of  them,  and  diagnoses  of  three  more  varieties, 
with  figures  of  them.  Colonel  Beddome  gave  in  his  “ Handbook  ” a 
description  of  N.  Filix-mas  entirely  different  from  that  written  by 
Mr.  Clarke,  and  said  the  plant  was  found  “ throughout  the  Indian 
region,  but  generally  confined  to  considerable  elevations  on  the 
mountains  and  he  then  gave  four  varieties,  in  the  first  of  which— 
var.  3.  par allelogr amma,  he  combined  two  of  Mr.  Clarke’s  varieties 
and  three  other  plants  which  had  previously  been  described  as  species. 
Another  of  these  varieties  Colonel  Beddome  gave— A.  cochleatum , 
Don., — Mr.  Clarke  had  given  as  a distinct  species,  hesitating  to  give  it 
generic  rank,  though  it  had  previously  been  made  a new  genus  by  two 
different  authors.  In  his  Supplement  of  1 892,  Beddome  says  the  Euro- 
pean type  of  Lastrea  Filix-mas  does  not  occur  in  India  ! But  he 
repeats  the  four  varieties  given  in  the  “ Handbook,”  including  A.  cochleata 
(sp.),  Don,  and  adds  six  new  ones,  two  of  which — JSfephrodium  subtrian - 
gulare  and  N.  assamense — are  sub-tropical,  low-level  species,  which  had 
been  described  by  me  in  the  “ Journal  of  Botany”  for  November,  1890, 
and  included  by  Mr.  Baker  as  described  new  species  in  his  “ Summary 
of  New  Ferns  ” published  in  1891.  Here,  then,  are  in  India  ten 
varieties  of  a fern  which  itself  is  said  not  to  occur  in  India,  only  two  or 
three  of  which  Colonel  Beddome  can,  I think,  have  seen  growing. 

In  other  cases  authors  have  not  hesitated  to  place  common  North- 
West  Indian  ferns  as  mere  varieties  of  species  not  found  at  all  in 
North-West  India,  e.g Pterls  stenophylla , Hk.  & Gr.,  Ic.  Fil.,  t.  30, 
was  placed  by  Hooker,  in  his  Species  Filicumi  as  a mere  variety  of 
Pteris  cretica , L.,  and  this  reduction  has  been  perpetuated  by 
Mr.  Baker.  But  Mr.  Clarke  in  his  “Keview  ” altered  this  reduction, 
and  placed  P.  stenophylla  as  a variety  of  P.  pellucida , Presl. ; and 
Colonel  Beddome  followed  suit.  P.  pellucida  has  never  been  got  in 
North-West  India.  P.  stenophylla  is  wholly  unlike  it,  and  it  is  very 
plentiful  in  some  localities  round  Mussoorie — exactly  Hooker  and 
Greville’s  plant.  After  long  and  intimate  acquaintance  with  this  fern, 

I have  no  hesitation  in  calling  it  a species. 
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The  theory  underlying  all  this  restriction  or  reduction  of  species 
seems  to  be  that  recently  observed  plants,  however  apparently 
distinct,  are  likely  to  be  mere  varieties  of  previously  known  and 
described  species.  But  a variety  must  surbly  be  a variation  proved  to 
have  originated  from  a known  plant,  and  not  merely  a different  plant 
which  botanists  think  resembles  a well-known  plant,  and,  from  dislike 
to  increase  the  number  of  species,  choose  to  call  a mere  variety  of  it. 

I am  well  aware  that  there  are  hundreds  of  cultural  varieties  of 
ferns__ European  chiefly — and  that  these,  having  been  propagated 
from  plants  found  wild,  retain  their  characters  permanently  when 
cultivated,  or  diverge  even  further  from  the  type.  But  such 
varieties  are  for  the  most  part  sports,  or  monsters  in  appearance,  and 
no  one  thinks  of  setting  them  up  as  species  ; and  botanists  do  not  even 
enumerate  them  under  the  species  from  which  they  are  known  or  are 
supposed  to  have  originated.  Fern-fanciers,  on  the  other  hand,  would 
probably  cease  to  take  an  interest  in  them  if  they  were  recognised  by 
botanists  as  species.  Such  sports  are  rarely  found  in  India,  and  when 
met  with  are  treated  *as  sports  not  named  as  varieties.  The  so-called 
varieties  of  Indian  ferns  are  serious  entities,  with  no  eccentricities  of 
form  or  habit,  and,  were  it  not  for  slight  or  fancied  resemblances  in 
them  to  previously  described  species,  there  seem  to  be  no  good  reasons 
why  they  also  should  not  be  favoured  with  full  descriptions  and  specific 
names.  Differences  of  mode  of  growth  and  venation  are  surely  good 
specific  distinctions  ; and  yet  we  find  plants  so  differing  grouped  under 
the  same  specific  name,  and  one  called  a variety  of  the  other  on  merely 
fanciful  grounds.  There  is  sometimes  doubt  as  to  the  separate  entity  of 
species  described  in  the  books,  because  the  nature  of  the  rhizome,  has 
not  been  observed  and  described.  For  this  collectors  are  of  course 
partly  to  blame  ; but  in  many  cases  authors  are  silent  as  to  the  rhizome, 
and  seem  to  think  it  a feature  of  no  importance.  An  isolated  plant  with 
a woody  root-stock,  perhaps  nearly  as  thick  as  one’s  wrist,  of  slow  and 
almost  secular  growth,  and  which  is  erect,  or  merely  decumbent,  and 
throws  up  fronds  from  the  apex  in  a tuft,  and,  if  decumbent, 
dies  off  behind,  while  it  continues  to  grow  slowly  forwards,  is  of  a 
totally  different  nature  from  a fern  which  has  a thin,  perhaps  succulent* 
quickly  growing  and  widely-creeping  and  branching  rhizome  ©r  sar- 
mentuMj  which  throws  up  fronds  singly  at  greater  or  less  intervals 
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over  a large  surface  of  ground  ; and  it  seems  impossible  that  the 
same  species  of  fern  can  ever  have  habits  so  widely  differing  as  those 
I ha\e  just  described.  I think  I may  challenge  fern-fanciers  to  produde 
an  instance  of  variation  between  such  habits.  It  is,  though  there  are 
others,  mainly  on  this  ground  that  Mr.  E.  W.  Trotter  and  I have 
separated  Polypodium  ( Pheg .),  late  repens , Trotter  MS.,  from  P.  distans , 
Don,  which  has  an  erect  caudex,  and  that  I am  now  proposing  Neph- 
rodium  ( Laslrea ) re  pens  as  a new  species,  distinct  from  Aspidium 
ochthodes , Kze.  (Nephrodium  prolixum1  Baker). 

Some  pains  have  been  taken  to  give  the  habitats  of  the  species  in 
regular  order  from  West  to  East,*  and  in  sufficient  detail  to  show  the 
distribution  in  India  ; and  the  distribution  in  other  parts  of  the  world 
has  been  carefully  arranged  by  continents,  which  is  not  always  satisfac- 
torily done  in  th  three  works  here  followed  and  reviewed.  And,  except 
in  the  cases  of  the  long  recognised  and  common  species,  the  authorities  for 
the  habitats  or  the  names  of  collectors  whose  specimens  have  been  seen 
and  are  known  to  have  been  gathered  in  the  habitats  named,  have  been 
quoted.  I have  not  used  the  mark  u ! ” ; but  it  must  be  understood  that  I 
have  either  seen  the  specimens  on  which  I found,  or  have  satisfied  myself 
that  my  authority  for  their  existence  is  trustworthy.  This  mark  (!)  is  not 
used  in  the  books  I make  reference  to.  As  to  the  new  or  rarer  species, 
the  year  of  collection,  in  other  cases  the  names  of  collectors — at  least 
those  of  the  more  modern  of  them — are  arranged,  under  the  geo- 
graphical areas,  in  the  order  of  date  of  collection.  This  much 
seems  due  to  those  who  have  done  so  much  of  late  years,  and  have 
helped  to  make  the  present  list  so  full  ; and  in  many  cases  it  is  an 
acknowledgment  of  specimens  given  to  myself.  And  such  full  citation 
seems  to  give  authority  which  might  otherwise  be  thought  wanting. 
Such  an  entry  as — “ Himalayas,  ascending  to  10,000  feet  ’’—does  not 
seem  at  all  sufficient,  or  even  useful.  Taken  literally,  this  would 
mean  — “ throughout  the  Himalaya,  from  west  to  east,  and  at  all  alti- 
tudes from  the  plains  up  to  10,000  feet  ” ; but  in  many  such  instances  it 
turns  out  that  the  plant  has  been  got  only  in  the  Eastern  Himalaya, 
and  not  below  (say)  5,000  feet.  Again:  “ Himalayas,  from  Garhwal  to 
Bhotan,”  not  only  involves  the  assumption  that  the  plant  grows  from 

* The  Hazsfra  District  of  the  Panjab  lies  to  the  westward  of  Kashmir,  but  is  given 
along  with  the  other  districts  of  the  Punjab  for  convenience  sake. 
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west  to  east  of  Nepal,  a country  of  many  hundreds  of  miles  in  length 
that  has  not  been  open  to  explorers  for  the  last  70  years  or  so,  but 
it  leaves  in  doubt  in  what  part  of  Garhwal — -a  tract  extending  from  the 
Tons  to  the  Ramganga— the  plant  has  been  gathered.  Especially  in 
Ahe  cases  of  new  species,  or  species  new  to  India,  or  to  the  limits  dealt 
with  in  this  paper,  does  it  seem  proper  to  give  full  authority  for  state- 
ments as  to  habitat.  Colonel  Reddome,  in  the  Supplement  to  his  u Hand- 
book,” enters  Cystopteris  viontana , Link.,  as  a species  new  to  India ; but 
ho  gives  (i  Cashmir  ” as  the  habitat,  and  does  not  give  the  name  of  the 
person  who  found  it  there.  Until  Recently,  when  I found  in  the  Kew 
Herbarium  a specimen  of  this  fern  collected  in  Kashmir  in  1877  by  the 
late  Dr.  Aitchison,  I was  unaware  of  the  authority  for  this  habitat,  and 
before  I read  of  it  I had  believed  that  the  plant  had  not  been  found  in 
Asia,  except  in  Kamschatka,  until  1884,  when  it  was  found  in  Kumaun, 
in  the  North-West  Himalaya,  at  an  altitude  of  12,000  to  13,000  feet, 
b}'  Mr.  Duthie.  Other  stations  for  the  plant  were  discovered  by 
Mr.  Duthie  over  the  west  border  of  Nepal  in  1886  ; but  he  never 
found  it  in  Kashmir.  So  far  as  I know,  no  one  besides  Dr.  Aitchison  and 
Mr.  Duthie  has  ever  found  this  plant  between  the  Carpathians  in  Europe 
and  the  extreme  west  of  Asia.  In  the  case  of  another  entry  in  Beddome’s 
Supplement — Asplenium  germanicum , Weiss — said  to  have  been  got 
in  Kashmir,  and  therefore  to  be  new  to  the  Indian  region— 
the  collector’s  name  ought  to  have  been  stated.  Mr.  J.  C.  McDonell  did 
find  a scrap  of  this  species  in  Kashmir  early  in  1891  ; but  he  did  not 
know  he  had  got  it  until  sometime  after  Colonel  Beddome’s  Supplement 
had  been  published.  As  will  be  seen,  recorded  in  the  proper  place, 
A . germanicum  had  been  got  previously  in  Afghanistan  and  Chamba. 

For  reasons  which  will  be  obvious,  when  it  is  considered  that  this 
paper  is  being  published  in  instalments,  all  the  new  species  are  given 
first,  as  Part  IT. ; and  Plates  of  all  of  them  will  b8  issued  along  with 
the  descriptions,  or  thereafter,  as  may  be  found  possible.  Not  being 
a draughtsman,  I am  at  a disadvantage  in  attempting  to  give  illustra- 
tions ; but  Mr.  N.  E.  Brown,  the  well-known  botanist  has  carried  out 
my  ideas  and  wishes  very  correctly  as  well  as*  artistically.  The 
details  and  enlargements  and  arrangement  of  the  plates  are  entirely 
Mr.  Brown’s  ; but  as  he  could  not  spare  time  for  making  the  finished 
drawings  of  fronds,  these  have  been  done,  from  hlS  sketches  and  the 
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specimens  we  selected  from  my  herbarium,  in  Calcutta,  by  Bengal 
artists,  under  the  supervision  of  Dr.  D.  Prain,  the  Superintendent 
of  the  Royal  Botanic  Garden,  Calcutta,  who  also  kindly  adopted 
the  undertaking  by  his  predecessor,  Sir  George  King,  to  have  the  Plates 
lithographed  for  me  (and  the  Bombay  Natural  History  Society)  in  Cal- 
cutta, where,  as  is  well  known  from  the  numerous  examples  in  the 
ie  Annals  of  the  Royal  Botanic  Garden,  Calcutta/’  such  work  is  very  effi- 
ciently done.  My  very  best  thanks  are  due  to  Dr.  Prain  for  having 
thus  so  materially  contributed  to  the  preparation  of  this  paper.  1 am 
also  greatly  indebted  to  him,  as  well  as  to  Sir  George  King  and  Mr.  J. 
F.  Duthie,  for  their  help  in  securing  the  co-operation  of  the  Bombay 
Natural  History  Society  for  the  publication  of  my  paper  in  their 
valuable  Journal.  To  Mr.  Duthie  I must  also  express  my  grateful 
thanks  for  having  passed  the  final  proofs  for  the  press  at  Bombay, 
which  has  saved  many  weeks  of  time.  Additional  Plates  will,  I hope, 
be  given  from  time  to  time,  as  I may  be  able  to  get  them  prepared  ; 
the  Society  in  Bombay  is  not  wanting  in  liberality  in  that  respect. 

LIST  OF  ABBREVIATIONS. 

Botanical  Terms. 

Gauds : caudex,  from  which  arises  the  frond  or  stipes. 

Rliiz.  : rhizome,  a creeping  or  climbing  stem,  taking  the  place  of  a caudex. 

St.  : stipes,  or  stipites,  the  stalk  of  the  frond. 

Fr.  : Frond,  or  fronds,  exclusive  of  the  stipes. 

Rh. : rhachis,  the  continuation  of  the  stipes  up  the  middle  of  the  frond  to  the  ter- 
minal point. 

Sec.  Rh. : secondary  rhachis,  or  rhachises,  the  main  branch  or  branches  of  the 
rhachis. 

Finn.  : pinnse,  the  primary  complete  divisions  of  a frond. 

Pinnl.  : pinnule  or  pinnule0,  the  secondary  complete  divisions  of  a frond,  or  com- 
plete divisions  of  a pinna. 

Segm. : segments,  the  divisions  of  a pinna,  or  of  a pinnule,  when  more  than  mere 
teeth,  lobes,  or  crenations. 

Ven. : venation,  the  system  of  veins  in  a frond,  pinna,  pinnule,  or  segment  „ 

Costa  : the  main  vein  of  a group  proceeding  from  a rhachis. 

Invol.  : involucre,  the  covering  (cup  or  cap)  which  incloses  and  protects  the  sorus. 

Measures  of  Length, 

Ft.  : foot  or  feet. 

In.  : inch  or  inches. 

L.  : long,  thus  1 in.  1.,  1 ft.  1. 

It  ':-,  broad  } «*«s  Un.  w,  or.  1 in.  br. 

5-7000' : 5000  to  7000  feet  altitude.  55-7000' : 5$00  to  7000'. 
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Authors''  Names  and  their  Works. 

Hook.  Sp.  Fil.  : Sir  W.  J.  Hooker’s  Species  Filicum * 

Syn.  Til.  : Hooker  and  Baker’s  Synopsis  Filicuw. 

C . R.  : Mr.  C.  B.  Clarke’s  “ Review  of  the  Ferns  of  Northern  India.” 

Bedd.  II.  B. : Colonel  R.  H.  Beddome’s  “ Handbook  of  the  Ferns  of  British  India" 
and  Supplement. 

Wall. : Wallich  in  Catalogue  of  Plants. 

(Besides  other  abbreviations  already  in  general  use.) 

Names  op  Habitats. 

Afghan. : Afghanistan. 

Trans- Ind.  States  : Trans-Indus  Protected  States. 

Simla  Reg. : Simla  Region. 

N.-W.  P. : The  North-Western  Provinces  of  the  Bengal  Presidency. 

(Him.'):  The  Himalaya  Range  of  Mountains. 

D.  D.  Hist. : The  Debra  Dun  District  of  the  N.-W.  Provinces. 

T.  Gar^i.  : The  Tehri  Garhwal  State  in  the  N.-W.  Himalaya. 

Brit.  Garh.  : District  of  BritishaGarhwal. 

N.  Ind. : Northern  India. 

Centr.  Ind.  : Central  India. 

Centr.  Prov. : The  Central  Provinces  of  India. 

S.  Ind.  : Southern  India. 

Malay.  Benins. : The  Malayan  Peninsula. 

Masc.  Isles. : Madagascar,  Mauritius,  Bourbon,  etc. 

Vy. : Valley. 

(Besides  other  usual  and  obvious  abbreviating.) 

Collectors’  Names. 

Aitch. : the  late  Dr.  J.  E.  T.  Aitchison. 

Beddome  : Colonel  R.  H.  Beddcme. 

Blanf.  : the  latei  Mr.  H.  F.  Blanford. 

Bliss  : Mr.  T.  Bliss. 

C.  B.  Clarke  : Mr.  C.  B.  Clarke. 

Davidson  : Colonel  Davidson. 

Duthie  : Mr.  J.  F.  Duthie  and  his  collectors. 

Edgew. : the  late  Mr.  M.  P.  Edgeworth. 

Gamble  : Mr.  J.  Sykes  Gamble. 

Gamn-ie  : Mr.  G.  A.  Gammie. 

Hook.  fil. : Sir  J.  D.  Hooker. 

Hope  : Mr.  C.  W.  Hope. 

Jacquem.  : Jacquemont. 

King  : Sir  George  King. 

Lace  : Mr.  J.  H.  Lace. 

Lev.  : the  late  Mr.  H.  C.  Levinge  and  his  collectors. 

Mackinnons  : Mr.  P.  W.  Mackinnon  and  Mr.  V.  A.  Mackinnon,  and  their  collector. 
MacLeod  : Colonel  R.  W.  MacLeod. 

M'Donell : Mr.  J.  C.  M’Donell, 

Mann  : Mr.  Gustav  Mann. 

R.  Blink. : Mr.  R.  Blinkworth. 

S.  <5’  W. : Strachey  and  Winterbottom. 

Trotter  : Mr.  E.  W.  Trotter. 

T.  T.  : Dr.  T.  Thomson. 

Watt ; Dr.  George  Watt. 

(To  be  continued .) 
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Including  Afghanistan,  the  Trans-Indus  Protected  States,  and  Kashmir: 
arranged  and  named  on  the  basis  of  Hooker  and  Baker’s  Synopsis  Filicum , 
and  other  works,  with  New  Species  added. 

By  0.  W.  Hope, 

(Continued  from  page  325.) 

Part  II. 

NEW  SPECIES.* 

Genus  8— DAVALLIA,  Smith . 

Subgenus— Leucostegia,  Presl. 

5.  Davallia  Beddomei,  n.  sp.—Rhiz.  creeping  on  trees,  hard,  woody, 
branching,  densely  clothed  with  light-brown,  large,  broadly  lanceolate-acuminate 
scales,  peltately  attached  near  the  free  base,  thickly  overlapping  each  other,  not 
adpressed,  persistent;  st . articulated  on  rhizome,  and  clothed  like  it  for  a 
short  way  up, -and  with  a few  large  scales  scattered  higher;  fr.  lanceolate- 
acuminate,  sometimes  much  attenuate  at  apex,  lowest  pair  of  pinnae  hardly 
shorter  than  next  two  pail’s  above,  5—14  in.  1.,  and  up  to  6 in.  br.,  bi-tripinnate, 
and  sometimes  deeply  quadripinnatifid ; pinn  15—20  pairs  besides  the  pinnati- 
fid  apex,  distant,  lowest  pair  subopposite,  others  increasingly  alternate  until  all  are 
equi-distant,  lanceolate  and  sometimes  much  acuminate,  subequal-sided,  lowest 
pair  broadest  and  sometimes  with  inferior  pinnules  next  the  stipe  enlarged  ; 
rhachis  of  pinna  slightly  winged  ; pinril.  up  to  12  pairs  besides  the  pinnatifid 
apex,  those  on  superior  side  of  pinna  slightly  longest  except  sometimes  on  lowest 
pair  of  pinnae,  in  fully  fertile  fronds  cut  down  to  a winged  rhachis,  leaving  up  to 
6 pairs  of  tertiary  segments  free,  which  again  are  deeply  cut  down  into  three  or 
more  unequal-sided  lobes  either  simple  and  non-soriferous,  or  cleft  into  unequal 
horns  and  then  soriferous ; texture  herbaceous  ; colour  of  fronds  olive  green, 

. — of  stipes  and  rhachises  more  or  less  pink  ; veins  of  tertiary  divisions  pinnate 
in  the  lobes  : veinlets  of  lobes  simple  or  abruptly  branched  into  two  parts  curv- 
ing round  into  the  hooked  horns  of  the  ultimate  soriferous  lobes  ; sori  one  at 
the  base  of  each  cleft  lobe  across* the  forked  veinlet ; invol.  persistent,  nearly 
as  wide  as  the  cleft  lobes.  (Plate  I.) 

Punjab:  Kullu  9-10,000',  Trotter;  Simla  Beg.  8-10,000',  Collett,  Blanf.,  Hope, 
Bliss,  Lace  : common  at  these  elevations. 

N.-W.  P. : D , I).  Diet. — Jaunsar  7-9000',  Herschel,  Duthie,  Gamble,  Mrs.  Stanstieia  ; 
T.Garh.  8-10,000',  Lev.,  Mackinnons,  Gamble;  Brit.  Garhwal  8-10,000',  Duthie; 
Kumaun  8-1*2,000',  Duthie,  Trotter,  MacLeod. 

Distrib.—  Asia  : N.  Ind.  (Him.)— Nepal ; Sikkim  ; Bhotan. 

• The  serial  numbers  prefixed  to  the  New  Species  show  their  place  under  each 
genus  in  the  General  List  (Part  HI),  where  the  names  only  will  be  repeated. 
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1 dedicate  this  beautiful  species  to  Colonel  Beddome,  who  has  done  so  much 
for  ferns,  and  who  has  shown  me  that  it  is  undescribed.  It  is  the  high-level 
plant  which  is  not  got  in  the  parts  of  the  Himalaya  most  frequented  by  Euro- 
peans, and  consequently  has  been  seen  growing,  or  noticed,  by  few  collectors. 
It  can  never  be  mistaken,  in  growth  at  least,  for  the  low-level  plants,  so  com- 
mon in  the  outer  range  of  the  Himalaya,  be  these  D.  pulchra , or  D.  pseudo - 
cysiopterisy  or  D.  Delavayi . The  fronds  are  never  deltoid,  or  even  subdeltoid,  in 
shape,  as  are  those  of  D.  pulchra  and  D.  pseudocystopteris,  and  the  stipes 
are  generally  comparatively  short,  and,  like  the  rhachis,  pinkish  in  colour, 
which  tinge  gives  a character  to  the  plant.  The  large,  broad  scales  of 
the  rhizome,  suggesting  pale-coloured  raisin  skins,  are  very  characteristic. 
It  is  sometimes  difficult  to  separate  the  members  of  this  group  by  their 
ultimate  cutting,  as  that  seems  to  vary  with  age  of  fronds  and  degree  of  their 
fertility;  but  I consider  the  difference  in  shape  of  fronds,  in  scales,  in  colour,  and 
in  habitats  to  be  quite  sufficient  distinction.  Blanford,  who  called  this  plant 
D.  pulchra,  Dbn,  said — “ The  typical  form,  distinguished  by  its  red  rhachis, 
obtuse  segments  and  ovate  scales  of  the  rhizome,  is  abundant  on  trees  on 
Kamalhori  and  Hatu  (Mts.)  above  8,500  ft.,  but  does  not  occur  lower.” 

Genus  12— CHEILANTHES,  Sw. 

6.  Cheilantlies  dubia,  n.  sp.— Caud.  erect,  undistinguishable — hidden 
by  the  numerous  stipe3  ; st.  densely  tufted,  stout,  round,  about  as  long  as  the 
fronds,  when  young — thickly  covered  with  linear-lanceolate  hair-pointed  scales 
with  dark  centres,  which  diminish  in  size  and  become  paler  in  colour  upwards, 
and  are  there  mixed  with  small,  pale-brown,  chaffy  scales  and  tomentum  ; when 
old,  less  densely  clothed,  and  then  appearing  glabrous  and  almost  black  be- 
tween the  scales;  fr.  lanceolate,  sometimes  1 ft.  and  upwards  in  length,  pinnate  ; 
pinn,  pinnatifid  nearly  to  the  rhachis,  lower  pinnae  as  long  as  or  longer  than 
those  next  above,  and  with  lower  sides  enlarged ; fr.,  of  two  sorts,  ( 1) — the  broader 
herbaceous^  in  texture,  with  pinnae  and  segments  broad,  destitute  of  powder 
beneath,  secondary  rhachises  and  costae  with  a few,  narrow,  pale-brown  scales, 
but  no  tomentum  ; invol.  distinctly  separate  at  tips  of  veins,  often  not 
extending  to  apices  of  segments,  and  often  without  sori,  (2)— the  narrower 
coriaceous  in  texture,  with  pinnae  and  segments  shorter  and  narrow  ; rhachises 
and  costae  densely  clothed  with  pale-brown  to  nearly  white  broad  and  also  long 
chaffy  scales,  and  tomentum,  and  under  surface  of  lamina  completely  covered  with 
white  powder  ; invol.  broad,  confluent,  all  round  the  segments,  much  lacerate 
ajnd  ciliated.  (Plate.  II.) 

N.-W.  P. : D.  1).  But.— On  the  cart  road  from  Rajpur  to  Mussooree,  at  about  4,000 
ft.  altitude. 
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H.E.  Brown  del.  * Chifcra  Silpi  C?lith 

DAVALLIA  BEDDOMEI,  n.aj, 


1-  Rhizome  and  part  -of  a frond  -natural  size.  5.  Portion  at*  a pinnule  from  the  pinna  -fig  2 magnified 
d & 3 Entire  pinna  from  the  middle  of  two  other  3 diameters. 


fronds, natural  s^c.  6 . Sorus  with  indusium,  magnified  10  diameters  . 

4 Portion  ot  a pinnule  -from  the  frond,  f\g.l,  magni  7 & 7a.  Scales  from  rhizome  magnified  5 diameters 
fi«d 3 diameters . 


8 Cells  xrcrm  the  middle  of  8 scale,  magnified  30  diameters- 


plate  n 
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CHEILAKTHES  DTJB1A, 


L Portion  uf  plant  skfwin^  tiie  two  kinds  a f fronds,  A . «1B 

2.  Pinnule  of  sami-'barren  frond,  X3. 

3.  >■  >>  fertile  frond,  X 3 


sp.  I A.C.  Sm|oa  Jith. 

4.  luduavum  from  fei/tiu’  frond,  xlQ. 

5 Sl'a-les  from  stipes,  X 5. 

6.  Portion  of  scale  from  stipes. X 30. 
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This  fern  grows  near  the  highest  range  of  C,  rufa , Don,  and  at  about 
the  lowest  range  of  G.  albo-margimta , Clarke,  which  two  species  are  very 
unlike  each  other  in  general  appearance  and  habit,  perhaps  agreeing  only  in- 
having two  sorts  of  fronds,  differing  as  above  described.  It  is  much  larger 
than  G.  rufa>  and  has  the  general  appearance  of  very  large  plants  of  G.  albo- 
margimta , except  that  none  of  its  fronds  are  deltoid  as  some  of  those  of  the 
other  , species  are ; but  it  bears  fronds  some  of  which  might  be  referred  to  one 
species  and  some  to  the  other,  and,  as  I caiinot  refer  it  as  a whole  clearly  to 
either,  I give  it  an  independent  name.  It  may  be  a hybrid  between  C.  albo- 
marginata  and  G.  rufa . 

Colonel  Beddome  says  (Handbook,  p.  94),  under  G.  rufa—*  Very  near  the 
last  species  ” (G.  albo-margimta)  “.only  tomentose.  I have  some  specimens 
from  GarhwaL  I hardly  know  which  to  refer  to,  the  tomentum  being  present , 
but  very  sparse ; the  difference  between  the  two  is  only  a question  of  the 
tomentum,  and  both  may  well  be  varieties  of  farinosa  T I lived  for  sixteen 
years  in  Dehra  and  Mussooree  in  the  midst  of  these  species  of  Ghnlanthes , 
and  I must  say  I know  of  no  three  species  of  any  genus  which  are  more 
markedly  separate  in  character  and  general  appearance  than  these  three  are. 
G.  farinosa , in  those  parts  at  least,  never  varies,  and  is  as  typical  rihen  growing 
io  the  Raspana  Valley  at  Raj pur  alongside  of  G.  rufa  as  it  is  many  miles  south 
of  any  known  habitat  of  that  fern.  G . albo-margimta  looks  quite  a different 
plant  when  growing  in  exposed  rock  crevices,  or  on  walls,  from  itself  growing 
in  soil  and  shade,  but  it  is  always  clearly  distinguishable  from  G.  rufa.  G.  rufa 
is  always  spread  out  flat  on  the  face  of  the  rock  in  which  it  is  rooted,  though 
occasionally  it  grows  in  soil  above  or  below  rocks.  I think  I have  never  seen 
G.  farinosa  rooted  in  rock.  I do  not  think  Colonel  Beddome  has  ever  seen 
G.  rufa  growing.  He  has  probably  b?en  misled  by  the  fact  that  both  that 
species  and  C.  albo-margimta  are  somewhat  dimorphous,  though  where  the 
resemblance  of  either  to  C. Jarinosa  is  I cannot  see. 

Genus  20 — ASPLENIUM,  Linn . 

Subgenus — Athykium,  Roth, 

22.  Asplenium  tenellum,  n.  sp. — Allantodia  ienelia%  Wall,  in  Herb. 
1821,  under  Asplenium  tenuifrons,  Wall.  Cat.  No.  206.  Plants  isolated, 
10 — 22  in.  high,  according  to  age  ; caad.,  erect,  small : st.  tufted  ; 
or,  if  constrained,  procumbent,  and  stipes  springing  in  close  longitudinal 
sequence  : a few  lanceolate-acuminate  brown  scales  on  base  of  stipes  ; st., 
except  close  to  base,  naked,  slender,  sometimes  nearly  equalling  the 
frond  in  length  ; fir.  broadest  at  middle  or  below  it,  narrowing  slightly 
towards  the  base  and  rapidly  towards  the  acuminate  apex,  bipinnate,  6 — 13  in. 
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I.,  rarely  longer,  3—6  in.  br.  ; pinn.  10—18  pairs  (according  to  size  of  frond) 
besides  the  acuminate  apex,  well  apart,  stalked,  ovate-acuminate,  11 — 3 in.  I, 
2—1  in.  br.,  sometimes  broadest  at  base,  generally  like  the  frond  in  miniature  ; 
secondary  rhaehis  flat  above,  keeled  below,  becoming  winged  above  the  lowest 
few  pahs  of  pinnules ; pinril.  6 — 12  pairs  below  the  acuminate  apex  of 
the  pinna,  oblong  and  blunt  to  falcate,  unequal-sided,  lower  side  cut  away, 
divided  more  or  less  deeply  into  4 — 6 pairs  of  blunt  toothed  lobes  or  segments  ; 
upper  surface  furnished  with  long  weak  setce  springing  from  the  sides  of  the 
secondary  rhaehis  and  the  costa  of  the  pinnule,  and  in  large  fronds  also  from  the 
veins  • texture  herbaceous ; ven,  pinnate  in  the  pinnules,  and  forking  in  the 
ultimate  segments  ; son  in  a double  row  close  to  the  costa  along  the  vein  and 
the  superior  veiulet  of  each  lobe,  sometimes  one,  jr  a pair,  away  from  the  costa 
in  the  anterior  lowest  segment ; invol.  persistent,  opening  towards  the  costa  or 
the  main  vein  of  the  enlarged  lowest  segment.  (Plate  IV.) 

Fiab.  Kash.  : Kishtiuar , T.  T.  14-11-48,  Punjab  :—SimluRjg.~~ Simla  6-7000', 
Blanf.  1883,  Blisa  1891.  N.-W.  P. : D.  D.  Dist.— Sowarna  N&la  4500',  Macldnnons 
1878-79,  P,  W.  Mackinnon  and  Hope  1881  j Knmaun— Jagesar  and  Phurki  6000', 
S.  and  YV.  1848  j near  Naini  Tal  5500',  Hope  18G1  ; Ralam  Valley  7-8000',  Duthie 
No.  3G24,  21-8-84  ; Khati  to  Dwali  70-7500',  Trotter  No.  817,  1891  ; Gori  Valley 
above  Bugdiar  9000',  MacLeod  1893. 

Distbib.— Asia  : N.  Ind.  (Him.)  W.  Nepal  : Nampa  Gadh  12-13,000',  J.  R.  Reid 
188G,  com.  Duthie  No.  G244  : very  long.  Nepal,  WalUch,  Duthie. 

A small  and  elegant  plant,  found  on  wet  rocks,  or  by  the  side  of  small 
streams,  in  forests  on  the  Himalaya.  Intermediate  between  A.  niqripes  and 
A.  tenwfrons,  Wall.  Distinguishable  from  the  former  by  the  shorter  stipes,  more 
delicate  habit  and  more  elegant  cutting,  and  distinguishable  from  A.  tenwfrons 
by  the  smaller  size  of  the  plant,  slender  stipes,  generally  more  attenuate  pinnae, 
and  by  not  being  proliferous  towards'  the  apex  of  the  fronds. 

A.  tenellum , Wall.,  is  given  in  Hooker  and  Baker’s  Synopsis  Filicum  as 
merely  a form  of  A.  Filix-fceminay  Bernh.,  “ with  the  midrib  of  the  pinnae 
and  pinnules  beset  with  firm  yellow  spines  or  strigillfe  but  in  the  living 
state  the  two  plants  are  altogether  unlike.  In  the  Wallichian  collection  in 
the  Herbarium  of  the  Linnean  Society,  there  is  only  one  frond  ticketed  by 
WalUch,  Allantodia  tenella , Wall.,  “ Legi  in  Napalia  1821”  : it  is  long  and 
narrow — 11^  in.  1.,  4in.br.,  with  sori  very  costal,  like  the  Sikkim  high- 
level  plant  which  Mr.  Clarke  called  var,  alpina  of  A.  nigripes , and  the  Khasi 
Hill  specimens  alluded  to  in  this  paper  under  A.  nigripes  : the  pinna?  are  distant 
and  very  narrow — about  £in.  br.  only,  and  just  enough  of  the  upper  surface 
is  visible  to  show  that  it  is  setnlose.  In  the  British  Museum  Herbarium 
there  are  two  sheets  marked  “ AUmtodia  t&nslla9  Wall,  in  Herb.  131  ” (possibly 
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PLATE  IV. 


U7E . BtgwL'M'.  ~ ” "~";"ukra  Silpi  C?  fiUli 

ASPLENiUM  TETNELLUM.  n sp 

1.  Kkisotae  and  pari  of  ■frond,  -natural  size.  4* . Pinnule  from  a Broad  ■frond,  under  side,  * a. 
^.Upp®S%  ®®d.  3,  under  side  of  prtmule  from  sn  5 Fragment  of  a.  pinnule  showmg  Bristle  on  upper 
ordismry  frond,  x 3.  surface,  x so. 

6.  Fragment  of  a pinnule  showing  sorus  'with  its  Indus  ram.  \ to . 
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Cat.  No.  231  is  meant,  as  A . yectimtum , Wall.  Cat.  231.  with  some  A.  ni  gripes, 
is  mixed). 

Moore,  in  the  Index  Filicum , gives  Allantodia  (?)  tenella , Wall,  as  a synonym 
of  Athyrium  tenuifrons , Moore. 

26.  A.  rupicola,  n.  sp„ — Plants  isolated;  caud.  suberect  or  procumbent, 
slow-growing  ; st.  densely  tufted,  springing  from  all  round  the  caudex,  short  and 
thick  and  curving  towards  the  vertical,  the  bases  persistent,  clothed  with 
narrow  hair-pointed  dull  brown  scales,  above  glabrous  ; fr.  narrow  lanceolate, 
acuminate  at  apex,  simply  pinnate,  deeply  pinnatifid,  naked  except  for  a few 
fibrillse  on  main  rhachis,  herbaceous  to  subcoriaceous,  generally  curving 
laterally  near  the  base  reversely  from  the  direction  of  the  stipes,  the  lower 
pinnm  becoming  distant  and  dwindling  in  size  ; up  to  15  in.  1.  and  probably 
more,  by  3 — 4 in.  bi\,  rarely  broader  ; pinn.  20  or  more  pairs  besides  apes', 
becoming  distant  towards  the  base  of  the  frond,  sessile  and  decurrent  both 
ways  on  rhachis  which  becomes  winged  towards  apex,  f — f in.  br.,  falcate, 
broadest  at  base  and  anterior  lowest  segment  longest  cut  down  sometimes 
nearly  to  the  secondary  rhachis  into  broad  falcate  segments  spinulosely  toothed 
at  point  and  on  both  sides,  or,  in  large  specimens,  lobed,  and  then  the  lobes 
spinulosely  toothed  in  correspondence  with  the  veinlets  ; ven.  pinnate  in  the 
segments  ; vdnlets  one  to  each  tooth  or  lobe,  and  forked  in  the  lobes  ; vena- 
tion distinct  on  the  lower  surface  ; sori  one  to  each  vein,  on  the  anterior 
veinlet  of  each  lobe,  or  in  the  fork  of  the  veinlets,  short,  straight,  or  some- 
times hippocrepiform,,  looking  large  and  roundish  when  ripe  ; invol.  brown, 
persistent  at  least  till  sori  ripen.  (Plate  V.) 

The  above  description  has  been  written  from  fifteen  sheets  in  my  possession: 
there  is  no  other  description,  except  that  Beddome  gives  A.  rupicola , Edgew.,  as 
a synonym  of  A.  Filix-jcemim , var.  retusa , Clarke,  which  he  describes  briefly. 
Some  at  least  of  Clarke’s  retusa  is  quite  different  from  the  present  species. 

Hab. — Kashmir,  Fir  Punjal , south  slope  9000',  Lev.  1875.  Punjab — Cliamba 
8000',  Bad  en-Po  well  1879,  9000'  McDonell  ; Kullu  7-8000',  Trotter  ; Mandi  State 
9-10,000',  Trotter  ; Simla  Reg.-’ Simla,  Edgew.,  and  Nagkanda  29-9-31,  Lacly  Dal- 
housie,  Herb.  Wight,  in  Herb.  Hort.  Kew,  7800',  Bliss  ; Ridge  east  of  Simla  from 
Mahasu  to  Baghi  8-10,000',  Gamble,  Collett,  Blanf .,  Hope,  Trotter,  Bliss. 

N.-W.  P.  : D.  D.  Diet. — Jaunsar  7500',  Gamble;  Mussooree  7000',  Hope  (once  seen). 
JB.  Garh. — near  Kuari  Pass.  11-12,000',  Duthie  No.  5150  ; Knmaun — Naini  Tal 
Davidson  1875,  China  Mt.  8500',  Trotter  ; Byans — Palang  Gadh  9-10,000',  Duthie  ; 
Pindar  Gorge  9-10,000',  Trotter  No.  885  (whole  plant  5 in.  high,  fronds  fertile, 
1 in.  br.);  Gori  Ganga  Valley— Bugdiar  8600',  MacLeod. 

This  is  a very  distinct  species,  both  in  structure  and  habit.  It  grows  in 
the  crevices,  of  dry  exposed  rocks,  and,  late  in  the  season  at  least,  always  has 
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stumps  remaining  of  stipes  representing  fronds  larger  than  any  then  existing. 
Probably  the  longer  fronds  get  broken  off  by  the  wind,  or  cropped  by  cattle 
or  goats,  during  the  rainy  season.  Blanford  had  been  calling  the  plant 
A.  Schimperi , A.  Br.,  narrow  form  ; but  when  I collected  it  in  1886  I 
thought  it  distinct  and  new,  and  proposed  to  call  it  A.  rupestre.  On  going 
to  Kew  in  1888  I found  a specimen  collected  by  Edgeworth,  and  named  by  him 
A . rupicola.  Meanwhile,  Mr.  Blanford  seems  to  have  entered  the  fern  in  his 
list  of  the  Ferns  of  Simla  (Journ.  Asiat.  Soc.,  Beng.  1888)  as  A.  Filix-fcemina , 
var.  return,  Beene.,  subvar.  elongata , Clarke,  from  sheets  at  Kew  so  marked  by 
Clarke.  This  subvariation  is  too  metaphysical  for  me,  and,  as  the  plant  is 
unlike  A.  Filix-fosmina  in  every  respect,  I give  it  as  a species,  and  adopt 
Edgeworth’s  name  as  being  very  appropriate.  I disagree  with  Beddome  when  he 
says  that  the  fronds  are  very  similar  to  those  of  A.  Schimperi , A.  Br.,  but  almost 
always  only  bipin natifid.  A.  rupicola  is  very  gradually  narrowed  towards  the 
base,  whereas  A.  Schimperi  is  hardly  narrowed  at  all  ; and  I have  never 
seen  the  first-named  species  with  fronds  even  nearly  biphmate  ; but  probably 
Beddome,  as  Clarke  does,  includes  in  the  variety  return  of  A . Filix-famma 
other  plants  which  I do  not  know.  In  the  Calcutta  Herbarium  I found,  and 
separated,  a good  many  specimens  of  A.  rupicola,  but  I omitted  to  note  par- 
ticulars regarding  them. 

Genus  22 — ASPIDIUM,  Siv.  (in  part).  R.  Br. 

Subgenus— Polystichum,  Roth. 

8.  Aspidinra  DntMei,  n.  sp.— Plants  with  erect  caudices  in  dense 
tufts  ; st.  short,  stout,  1—2  in.  long,  densely  clothed  with  large  pale-drab, 
almost  straw-coloured,  scales,  which  extend  up  the  rhachis  to  the  apex  of  the 
frond,  diminishing  in  size  upward,  and  along  the  costse  on  both  surfaces,  under- 
neath protruding  from  among  the  son  ; fr.  2—4,  5 in.  1.,  narrow  , linear, 
simply  pinnate  ; pinn.  short,  blunt,  hardly  auricled,  broadened  at  base  on  both 
sides,  merely  lobed  or  crenate  above,  markedly  alternate  ; upper  surface  covered 
with  small  white  glands  or  setae  ; texture  subcoriaceous  ; son  about  4 pairs  to 
a pinna  near  the  costa.  (Plate  YI.) 

N.-W.  P.  : T.  Garh.— Dudu  Glacier  14-15,000',  Duthie  No.  396,  19-8-88;  Kufcti 
Valley,  above  Napalcha,  18,800',  Duthie  No.  8708  (in  part)  ; Kumaun— Lebong  Pass 
16-17,000',  Duthie  No.  62S4,  1886. 

Nepal,  West— Nampa  G&dh  13-14,000',  Duthie  No.  6288,  1886. 

I have  felt  obliged  to  separate  this  plant  from  A.  lachenmse9  Hook.,  both 
because  it  differs  from  that  plant  in  appearance,  and  because  Hooker’s  description 
of  A.  lachcnmse  cannot  be  made  to  cover  it.  Nor  is  that  description  correct  for 
even  the  type  plant,  especially  as  to  the  cutting  of  the  pinn®,  which  can  hardly 
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PLATE  V. 


1 Pvhi2oms8  frond,  natural  size. 

2.  Ba.se  of  apmna,  showing  four  pinnules  with  nature  son,  enlarged  3 diams. 

3.  Fragment  of  a pinnule  with  3”  toothed  lobes  8 son  with  their  iudusia,  enlarged  3 diaros. 

4 Young  3 or  us  with  indusiam,  enlarged  10  dia.ni 

5 Induaium  flattened  out,  with  the  sporangia  removed,  enlarged  10  d tarns. 

6.  Scale  from  the.  apex  of  the  rhizome. 
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PLATE  V7 


A .^Plant  .'natural  sizel  ASP1DIUM  BUT  HIE  I,  n.  sp. 

jj ])o  d?  ( 

1 Pinnule  and  pslrt  of  stipes,  upper  surface,  x 3. 

2 „ » » »»  under  » » x 8 . 

3 Indusium  x l z . 

4 Scales  from  stipes  x 6 

5 Portion  of  scale  from  stipes,  x 30, 

6 Scale  from  upper  surface  of  pinnule , * 6 
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be  called  serrate,  much  less  spinoso-serrated  ” (Syn.  Fil.),  or  “ spinosely- 
serrated  or  crenate-serrate ” (Bedd.).  Clarke  says—1 ‘‘  Margin  crenate-serrate, 
scarcely  spinulose.”  I should  say  certainly  not  spinulose.  The  pinnae  of 
neither  plant  are  auriculate,  as  those  of  most  Polystichurns  are.  The  distinguish- 
ing features  of  A.  Duthiei  are — the  short  and  stiff  stipes  and  stout  rhachis  ; the 
dense  covering  of  disproportionately  large,  very  pale,  scales  : and  the  white 
setae  on  the  upper  surface,  and  the  coriaceous  texture.  Judging  from  the 
few  plants  which  have  been  gathered,  some  with  few  fronds"  left  on  them,  but 
with  numerous  stumps  of  thick  stipes,  this  species  produces  larger  fronds  than 
have  yet  been  seen. 

Genus  23-NEPHRODIUM,  Rich 
Subgenus — Lastrea,  Presl. 

4.  Neplirodium  Gamble! , n.  sp. — Plants  isolated  ; caad . erect  or 
suberect ; st.  stout,  9 — 24  in.  1.,  densely  clothed  throughout  with  long  dull-brown 
scales  up  to  1 J in.  1.  by  in.  br.,  which  diminish  in  size  rapidly  and  get 
darker  in  colour  above  two  or  three  inches  from  the  rhizome ; rh.  similarly 
clothed  throughout  with  dark  brown  or  black  hair-like  scales  which  extend  a 
short  way  along  the  sec.  rh.  ; fr.  simply  pinnate,  l-?> — 3 ft.  I by  9 — 13  in. 
br.  ; j mm.  up  to  30 — 3o  pairs,  very  shortly  ^talked,  cordate  with  bases  some- 
times overlapping  the  prim,  rh.,  narrow7,  generally  broadest  at  base  owing  to 
enlargement  of  lowest  pair  of  segments,  above  that  — § in.  br.,  hardly  nar- 
rowed below  middle  of  length,  and  above  that  gradually  to  a not  very  acuminate 
point,  cut  down  £ — Jfch  towards  sec.  rh.  into  numerous  segments,  one  for  each 
main  vein  with  margins  rounded  upwards  from  the  sinus,  the  lower  afterwards 
running  parallel  with  the  sec.  rh.  to  an  ogival  mucronate  point,  margin  some- 
times undulate  and  slightly  toothed  ; teiture  coriaceous,  brittle  when  dried  ; van. 
pinnate  in  the  segments,  lowest  pair  of  veinlets  taking  off  at  or  near  costa  of 
pinna  and  curving  upwards  to  near  the  sinus,  but  sometimes  stopping  much  short 
of  it  and  then  often  not  soriferous,  others  running  into  the  lobes,  and  all  stopping 
short  of  the  margin  and  having  thickened  ends ; son  small,  2 — S to  a segment, 
on  lowest  pah*  of  veinlets  and  next  veinlet  above,  appearing  grouped  in  triplets— 
two  sori  belonging  to  one  segment  and  the  third  to  the  next  superior  segment 
invol.  shrivelling  on  top  of  ripe  sori,  but  often  persistent.  (Plate  YII — drawn 
from  a Darjeeling  specimen.) 

Punjab:  Simla  Reg.—"  Above  Simla,  Col.  Bate?,11  fide  Hooker  in  Herb.  Hort. 
Kew.  “Lastrea  atrata  V.  Wall.”  N.-W.  P.  : “ Garhwal  P.  W.  Mackinnon  1881  ; 
Kuivaun—S.  and  W.  1848,  No.  3. 

Distrib. — Asia  : N.  Ind.  (Him,)  Sikkim — Darjeeling  G-7000',  Gamble  1879,  Nos, 
6968  and  7075,  Lev.  1899,  7000' ; Bhotan — Dhumsong  6000',  Gamble  1876,  No.  254  ; 
Assam— -Shillong,  Clarke  44635,  1886. 

13 
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Many  years  ago  I separated,  from  among  Nephr  odium  F.  mas , van 
pcirallelogrammum , Kze.  in  Linnma,  Hook,  in  the  collection  of  the  Messrs. 
Mackinnon,  several  specimens  as  differing  in  cutting  and  venation.  And  more 
recently  I observed  in  Mr.  Gamble’s  collection,  in  the  N.  hirtipes  wrapper,  the 
specimens  above  enumerated  from  Darjeeling,  Bhotan,  and  Shillong,  the  two 
latter  sets  having  been  marked  by  Mr.  Clarke  Lastrea  hirtipes.  On  the  ticket 
of  No.  7075  Mr.  Gamble  had  written — “This  seems  to  be  placed  by  Clarke 
together  with  what  we  have  usually  considered  true  4 hirtipes  ’ (see  my  No. 
7154),  but  the  two  ferns  are  quite  distinct  in  locality  and  habit.  No  one 
gathering  them  together  in  Darjeeling  could  say  they  were  the  same  !”  When  I 
told  him  I agreed  as  to  this  specific  difference,  and  that  I proposed  to  describe 
the  plant  as  a new  species,  Mr.  Gamble  gave  me  this  specimen.  Except  that  the 
frond  and  pinnae  are  narrower,  and  that  the  scales  on  it  are  paler,  I cannot  see 
that  the  North-West  Indian  plant  is  different.  The  venation  is  like  that  of 
N.  hirtipes , but  with  perhaps  more  veinlets  in  a group.  I have  not  seen  either 
plant  growing  ; but  even  without  the  support  of  Mr.  Gamble,  who  has  gathered 
both,  I should  have  no  hesitation  in  describing  the  present  as  a new  species, 
distinct  from  N.  hirtipes — the  principal  points  of  difference  being  (1 ) the 
stouter  stipes  and  rhachis  ; (2)  the  more  numerous  and  narrower  pinnae — the 
lower  ones  deflexed  ; and  (3)  the  fewer  sori.  The  free  portion  of  a segment 
resembles  in  outline  the  head  of  a bird  with  a small  beak. 

I observed  some  specimens  of  N.  Gamblei  in  the  Calcutta  Herbarium,  but 
had  not  time  to  note  particulars  of  them.  In  Mr.  Levinge’s  collection  in  the 
Dublin  Museum  I have  lately  seen  a very  fine  specimen  of  this  fern,  named 
hirtipes,  which  I noted  as  having  a thick  stipe  19^  in.  1.  with  a frond 
28  in.  1.  by  13  in.  br.  below  the  middle,  and  almost  12  in.  at  the  base 
measured  along  the  deflexed  pinnae.  There  are  about  35  pairs  of  pinnae,  besides 
the  abruptly  narrowed  apex.  The  texture  is  coriaceous.  And  in  the  Edinburgh 
Herbarium — which  has  lately  been  greatly  enriched  by  the  acquisition  of  the 
late  Colonel  F.  Henderson’s  collection  of  ferns — I found  a still  larger,  though 
imperfect,  frond  which  must  have  been  3 ft.  in  length,  besides  the  incomplete 
stipes  which  is  22  inches.  This  is  the  Bhotan  specimen  cited  above,  and  Mr. 
Gamble’s  ticket  bears — <4  Nephrodium  hirtipes , Hook.,  ex  C.  B.  Clarke,  but  in 
my  opinion  a different  species.”  With  this  specimen,  which  is  unmounted,  is  a 
loose  slip,  in  Mr.  Levinge’s  writing,  as  follows  : — “ We  always  called  this  fern 
L.  cuspidata  here  ; but  it  clearly  is  not.  It  differs  from  the  typical  L.  hirtipes 
considerably,  especially  in  habit,  growing  in  great  tufts  like  L.  patentissima.  I 
think  it  should  be  considered  a variety  (initialed)  H.  C.  L.  14-11-80.” 
Another  slip  in  Colonel  Henderson’s  writing  bears  4<  These  specimens  are 


PLATE  VI  [V 


NEPHR0D1UM  GAMBLE  I,  n sp 


■ ■ S-mcul  iroiicl,  natw al  size.  4 Seale  from  base  of  stipes , magnified  2 diametetfi' 

2.  Base  of  a pinna,  under  surfaee_,  magnified  2 diameters.  5.  Cells  from  the  centre  of  a scale,  magnified  so  diameter 

3.  Sorns  with  Ttidusium,  -magnified  10  diameters.  6-  Marginal  cells  of  a scale  magnified  30  diameter  •- 


35 


PLATE  Yin. 


XlOatotaQ  8.  portiaE  «f  a frcnil  size. 

2.  Thrco  lobaa  of  a pinna,  uxider  surface,  X 3. 

3.  Lobe  3f  a pesma.uppar  Knrfb.ce,  X3. 

4.  Lobe  of  &|tj2s»a  ft-rapPia  lark’s  fHad,  under  aupfkc*  X3. 

5.  yra$q&*Bt  a a pinna  witfe,  aorus  9 iadusiumt  X 15. 
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from  the  Himalayas,  and  though  I suppose  you  will  call  them  L.  hirtipes , they 
seem  to  pass  on  and  run  into  Lastrea  cuspidata.”  I need  not  here  consider 
whether  N.  cuspidatum  and  TV.  hirtipes  are  distinct  species  ; but  I may  say  that 
I think- TV.  Gamblei  is  the  farther  removed  from  TV.  cuspidatum . I have  seen 
one  or  more  specimens  named  N.  hirtipes  in  Colonel  Beddome’s  collection, 
which  I should  name  TV.  Gamblei . 

6.  N.  repens,  n.  sp. — Rhiz.  widely  creeping  and  branching,  and  throw- 
ing up  fronds  \ in.  to  lin.  or  more  apart  (sometimes  forming  dense  beds) 
J in.  thick  ; stiff  and  ligneous  when  dried  ; st.  naked  or  with  a few  deciduous 
scales  at  base  only,  upwards  becoming  downy  or  villose,  as  are  the  rhachises, 
3 — 6 in,  long  below  the  auricles  of  the  frond,  rarely  longer  ; fr.  ovate  with  an 
acuminate  apex,  but  suddenly  reduced  below  and  continued  by  almost  linear- 
auricles  down  the  stipe,  which  dwindle  in  size  until  scarcely  visible,  auricles 
sometimes  bipartite  with  segments  pointing  up— and  downwards,  simply  pinnate, 
2 — 4 ft.  long  including  auricled  base,  by  6 — 12  in.  br.  ; pinn.  numerous, 
close,  not  generally  more  distant  towards  base  (but  the  amides  increasingly  so), 
acuminate,  width  from  \ to  1 in.,  rarely  more,  generally  under  f in.,  cut  down 
nearly  to  the  sec.  rh.  into  very  numerous  narrow  parallel-sided  round-pointed 
segments  which  are  closely  set — though  always  separated  by  a narrow  sinus, 
slightly  carved  upwards  at  apices  ; texture  herbaceous  or  sometimes  subcoriaceous, 
the  costa  thickly  and  the  veins  sparsely  clothed  on  both  surfaces  with  short  hairs 
or  down  ; ven.  of  segments  simply  pinnate,  attached  to  or  abutting  upon,  but  not 
branching  from,  the  rhachis  of  the  pinna  ; ven.  6 — 18  pairs  of  veins,  running  out 
to  the  edge,  the  lowest  pair  just  above  the  sinus  ; sori  small,  one  on  each  vein 
except  near  apices  of  pinnae  and  segments,  where  they  are  wanting,  medial  or 
sometimes  rather  nearer  the  margin;  invol.  glabrous,  persistent,  sometimes 
shrivelling.  (Plate  VIII.) 

Punjab  : Chamba — Chao  (fpl  Sao)  6000',  C.  B.  Clarke  23605,  7-10-74  (?)  ; Ravi 
Valley  5000',  Blanf.;  Chamba  6-7000',  J.  Marten  1897;  Mandi  State  8000',  Trotter  ; 
Ruliu  6-7000',  Trotter;  Simla  Reg . — Simla  5000',  Collett ; the  Glen  6000',  Gamble; 
Usan  Valley  4300',  Blanf.:  “ Common  in  ravines  below  6000V  Blanf.  in  List  (under 
N.  prolixum)  ; Bliss  1 890,  several  stations.  N.-W.iP.:  D.  D.  Dist.— Jaunsar  : Rupin 
Valley  4500',  C.  G.  Rogers  ; Tons  Valley  8000',  Gamble ; “Dhoon”  (in  the  Debra  Dun) 
Vicary;  Suarna  Nala  4500',  P.  W.  Mackinnon  and  Hope  1881 ; Sahasradhara  2000.# 
Hope ; Mussooree — in  Herb.  Dalzel,  King,  Herschel,  Mackinnons,  Hope  ; T.  Garb.— 
Phedi  4-5000',  Dutbie  ; Kumaun — Karim  6300',  S.  and  W.  ; Naini  Tal,  Hope  1861 
Chippleghat  and  Koonoor,  Davidson  1871  ; near  Askot  4-5000',  iDuthie  1884  ; Nalena 
Valley  47-5000',  Hope  1890  ; near  Bans  6500',  Trotter  1891  ; Kaini  Valley— Shama 
4200',  MacLeod  1893. 

Distrib.— Asia  : N.  Ind.  (Him.)  Nepal — Wallicb  849.  Aspid.  No.  29  ; *'  Legi  in 
Napalia  1821  ” ; Sikkim  and  Bhotan  (?)  ; Assam— Shillong  6C00',  C.  B , Clarke.  W. 
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Afr.  : Sierra  Leone— near  Free  Town,  //.  H.  Johnston.  S.  Afr.;  Madagascar  ? (iV. 
lonyicuspe,  Baker). 

In  giving  habitats  for  this  fern  I am  obliged  greatly  to  assume  from  their 
other  characters  what  sort  of  rhizome  many  herbarium  specimens  must  have  had. 
As  already  said,  under  N.  prolixum,  Baker,  I have  seen  no  plants  of  this  section 
from  North-West  India  with  an  erect  caudex  and  tufted  stipes.  I should  now 
add — except  of  the  next  species  N.  xylodes , Kze.  In  the  Synopsis  nothing  is 
saidas  to  the  rhizome  of  N.  prolixum , Baker,  though  that  is  sometimes  the  most 
important  part  of  a fern  ; nor  does  Willdenow  mention  that  of  his  Aspidium 
prolixum.  Nor  does  Clarke  say  anything  as  to  rhizome,  but  says — “ tufted,  ” 
meaning  stipes  in  tufts,  which  I consider  to  imply  that  the  caudex  is  thick 
and  erect  or  suberect.  Beddome  is  bolder,  and  in  giving  Lastrea  ochthodes, 
of  which  he  says  N.  prolixum , Baker,  is  a synonym,  he  writes — “ Caudex  erect, 
stipes  tufted/’  And  among  all  the  specimens  in  the  Kew  Herbarium,  named 
N.  ochthodes  and  N.  prolixum , there  is  not  one  with  an  erect  caudex,  and  I 
think  only  one  with  a creeping  one,  namely,  Mr.  Clarke’s  No.  44652,  collected 
at  Shillong  6100',  6-9-86  ; and  to  the  fact  of  the  creeping  rhizome  Mr. 
Clarke  has  called  attention,  as  though  it  were  an  abnormality. 

On  referring  to  Kunze’s  description  of  Aspidium  ochthodes , I find  he 
sayS — “ Rhizoma  juvenile  tantum  observavi,”  and  of  A.  xylodes  he  says  only— 
“ rhizomate.  . . . . ” As  to  the  shape  of  the  frond,  Kunze  says  A. 

ochthodes  differs  from  A.  xylodes  among  other  particulars  in  having  “ bad 
sensim  altenuata and  A.  xylodes  from  the  other,  thus — “ bad  abrupta  con- 
tractu” Kunze’s  JN.  ochthodes , therefore,  has  a frond  gradually  attenuated  at  the 
base,  and  not  suddenly  reduced  to  mere  auricles  as  in  JY.  repens  and  N.  xylodes 

Hooker  in  the  Species  Filicum , IY,  p.  109,  gives  No.  87  N.  ( Lastrea ) 
ochthodes , Hook.,  and  for  description  a verbatim  copy  of  Kunze’s  ; and  then — 
<4  var.  a,  frond  much  attenuated  at  the  base  by  the  dwarfing  of  the  pinnae. 
Aspidium  ochthodes , Kze.  in  Linnaea,  XXIV,  p.  282.  Mett.  Aspid.,  p.  82  ; 
var.  3.,  the  lowest  pair  (several  pairs)  suddenly  abortive,  reduced  to  large 
tuberculated  glands.  Aspid.  tylodes , Kze.,  in  &c.  ; Mett.  Aspid.,  p.  82,  vix  ab 
Aspid.  oehthode  diversum  videtur.  Aspidium  glanduliferum , Wall.  Cat.  347.” 
Wallich’s  type  sheet  of  No.  347,  Aspid.  glanduliferum , Wall.  “ Napalia  1821, : ”Q 
is  the  nlant  I take  to  be  iV.  prolixum , Baker,  with  pinnae  gradually  reduced 
in  length  below  and  broadening  into  butterfly-shaped  auricles  : there  is  no 
rhizome  : the  stipe,  though  incomplete,  is  30£  in.  1.  ; and  there  are  about  19 
pairs,  of  auricles  diminishing  in  size  to  a mere  trace  only.  Baker’s  N.  pro- 
.lixum  is  said  to  have  a prominent  gland  at  the  base  of  the  pinnse.  I can  see 
no  glands  on  an.  specimens  of  H . repens. 
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No.  349,  A.  appendiculatum , Wall,  in  the  Linnean  Society’s  Herbarium — 
“ Aspid.  No.  29  : Legi  in  Napalia  18-2 1,”  named  by  Mr.  Clarke — N.  canum 
Baker,  v.  prolixum.  Baker,  is  N.  repens  ; there  is  no  rhizome,  but  the  frond  is 
suddenly  diminished,  to  mere  short  linear  auricles,  not  butterfly-shaped  : one 
frond  is  aurieled  for  2 If  in. 

Mr.  Blanford  never  gave  JN.  canum,  Baker,  as  other  than  a synonym  of 
N.  prolixum,  and  io  his  published  paper  (Journ.  Asiat.  Sou.  Bengal,  1888)  he 
said — “ I include  herewith  the  forms  from  Simla  that  have  been  referred  to 
N.  canum , the  type  of  which  is  a specimen  of  unknown  origin,  grown  at  Kew, 
and  having  sub-marginal  sori.”  (I  may  here  remark  that  there  are  several 
pot  plants  in  the  Kew  Temperate  Ferd-house  ticketed  JN.  canum , which  are 
downy  enough,  but  they  have  not  creeping  rhizomes  and  have  stipes  densely 
tufted,  as  Baker’s  description  says.)  But  in  their  joint  “ Supplementary  Note  on 
the  Ferns  of  Northern  India,”  read  before  the  Linn.  Soc.,  3rd  November  1887, 
Mr.  Clarke  and  Mr.  Baker  gave'  “ 28.  Nephr oclium  canum , Hook  and 
Baker  ; C,  B.  Clarke  in  Trans.  Linn.  Soc.,  ser.  2,  Bot.,  Vol.  I,  p.  515. 
Simla,  II.  Blanford  ; rhizomate  horizontal  brevi  : sed  in  JN.  prolixo  type. 
C.  B.  Clarke  No.44652  rhizoma  omnino  simile  videri  potest.”  This  shows 
that  the  Simla  specimen  from  Blanford  had  a creeping  rhizome,  because 
Clarke’s  No.  44652  has  ; though  the  entry  seems  intended  to  confirm  the 
remarks  made  by  Mr.  Clarke  in  his  “ Review,”  1880,  in  which  he  gave 
N.  canum  as  a distinct  species  (No.  6)  with  tufted  stipes — “ I fear  this  is  only 

a variety  of  N.  prolixum .” w I can  find  no  good  distinction.” 

Mr.  Clarke  then  gave  Aspidhm  appendiculatum , Wall.,  as  a synonym  of 
JN.  canum , and  remarked—*  Of  A.  appendiculatum,  Wallich  collected 
a large  series  ; the  type  sheet  in  his  Herbarium  is  JN.  canum,  Baker 
type.” 

Of  JN.  prolixum , Baker,  to ' which  he  attributed  N.  canum  Baker,  and 
N.  ochthodes,  Kze.,  as  synonyms,  Mr.  Blanford  wrote  in  an  early  paper,  which 
was  only  privately  distributed  : — 

“ Not  uncommon  in  ravines  below  6,000  feet.”  . . . “ It  differs  in  some 
respects  from  the  descriptions  of  Clarke  and  Beddome.  The  eaudex  is 
decumbent,  or  shortly  creeping,  not  erect.”  . . . “The  lowest  pair  - of 
pinnae  (sometimes  two  or  three  pairs)  shorter,  then  suddenly  reduced  to 
auricles.”  . . . “ What  the  JN.  canum  may  he,  collected  by  Thomson 
and  Edgeworth  in  the  neighbourhood  of  Simla,  unless  herbaceous, 
glandVss  specimens  of  JN.  prolixum , I will  not  venture  to  surmise.”  . . . 
“ I think  it  promble  then  that  the  Simla  specimens  of  N.  canum  are 
simply  N.  prolixum  f 
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It  is  improbable  that  Mr.  Blanford,  at  the  time  the  remarks  above  extracted 
were  written,  had  ever  seen  a specimen  of  the  N.-E.  Indian  N.  prolixum  with 
a rhizome  attached  ; and  I conclude  that,  though  nothing  was  said  in  the 
“ Synopsis  ” about  the  rhizome,  he  believed  with  Mr.  Clarke  that  the  caudex 
was  erect  and  the  stipes  tufted,  and  yet  held  that  the  Simla  fern,  with  a caudex 
decumbent  or  shortly  creeping,  and  with  other  differences,  varied  only  slightly 
from  N.  prolixum.  He  does  not  say  that  it  grows  in  isolated  plants,  with 
decumbent  or  shortly  creeping  caudices,  and  stipes  in  a tuft  ; and  I am 
confident  that  had  he  carried  his  investigation  farther  he  would  have  found  the 
widely  creeping  and  branching  rhizome  of  N.  repens  throwing  up  fronds  at 
intervals,  and  forming  a more  or  less  extensive  bed. 

N.  longicuspe , Baker,  from  Madagascar,  seems  to  be  N.  repens , but  the 
rhizome  is  wanting.  The  West  African  specimen  cited  above  is,  or  was,  in  the 
Nephrodium  molle  bundle  at  Kew.  The  largest  frond  of  N.  repens  I have  is  4 ft. 
long,  including  the  auricled  base,  by  10  in.  br.;  but  a specimen  in  Mr.  Gamble’s 
collection,  his  No.  17824,  from  Sikkim  I think,  mounted  on  three  sheets,  is 
6 ft.  1.  by  1£  ft.  br.,  2 ft.  of  that  length  being  merely  auricled,  the 
auricles  not  papilionate  ; the  stipe  is  wanting.  The  fern  is  probably  rare  in 
Eastern  India  : Clarke’s  No.  44652,  from  Shillong,  is  perhaps  the  only 
representative  from  Assam.  I have  seen  a few  specimens  of  a plant,  with 
glands  at  base  of  pinnae  and  papilionate  auricles  on  the  stipe,  from  Sikkim  and 
the  Madras  Presidency,  which  have  portions  of  an  erect  caudex,  and  these  I 
think  ought  to  be  called  N.  ochtliodes , Kze.  (under  Aspidium).  Beddome’s 
figure  in  F.S.I.,  t.  106,  seems  to  be  a representative  of  this  last-mentioned  plant, 
and  it  shows  the  papilionate  auricles,  though  only  two  pairs  of  them.  N.  repens 
loves  moisture,  and  grows  by  the  sides  of  water-courses  and  on  swampy  ground 
below  springs. 


( To  le  continued . ) 


THE  FERNS  OF  NORTH-WESTERN  INDIA, 

Including  Afghanistan,  the  Trans-Indus  Protected  States,  and  Kashmir: 
arranged  and  name  l on  the  basis  of  Hooker  and  Baker’s  Sgtiopsis  Filicum, 
and  other  works,  with  New  Species  added. 

By  C.  W.  Hope. 

( Continued  from  page  538). 

Part  III. 

NEW  SPECIES. 

11,  Nephrodium  Kingii,  n.  sp.— -Plants  isolated  ? ; caud.  erect?  ; st. 
short— about  quarter  the  length  of  the  frondj  clothed  with  dark  brown  acumi- 
nate hair-pointed  scales,  truncated  at  base  ; /r.  small — 6 — 10  inches  1,  2 — 3 
inches  br.,  lanceolate-acuminate,  rhachises  clothed  with  scales  similar  to  those 
on  stipes,  bat  smaller  ipinn.  up  to  about  18  pairs,  subdeltoid,  but  with  the 
inferior  of  the  lowest  pair  generally  rather  the  shorter,  almost  sessile,  and  de- 
cumbent on  the  main  rhachis,  gradually  narrowing  to  a not  acuminate  apex, 
cut  down  to  a broadly  winged  rhachis  into  upwards  of  10  distinct  rectangular 
bluntly-rounded  segments,  which  are  toothed  round  the  apex  and  lobed  on 
both  sides — the  lobes  more  or  less  toothed  according  to  size  of  plant ; texture 
herbaceous  ; ven.  pinuate  in  the  segments,  veinlets  in  triplets  in  the  lobes 
and  running  into  the  teeth  ; sori  small,  subcostal,  one  to  each  lobe  on  the 
lower  veinlet  ; invol . entire  or  irregularly  lacerate,  not  fimbriate,  persistent. 
(Plate  IX.) 

Panjab  : Chamba ; — . — Ravi  Valley,  below  Salrundi  9o-l  0,000%  Me  Don  ell  1882  ; 
Chenab  Valley — Cheni  Pass  (Pangi  side  10,000',  McDonell  : iu  Herb.-Hort.  Calc. 
Simla  Reg. — above  Simla,  Colonel  Bates.  N.-W.P.:  T.  Garli. — moraine  of  Dudu 
Glacier  under  Srikanta  14-15,000',  Duthie  1883,  Nos.  386  and  394. 

Distrib.—  Asit  : N.  E.  lad.  (Him.)  Sikkim,  Lachen  11-12,000',  Hooker  K.  1849  ; 
Sundukphoo  92,000',  Levinge  1880  ; Jongri  13,000',  Gammie  1892,  No.  187  ; Thibet — 
Dungboo,  and  Do-tho,  King’s  Collector  1877,  No.  4693. 

This  elegant  little  plant  was,  if  1 rememher  rightly,  put  up  by  Mr. 
McDouell  among  specimens  which  he  sent  me  of  my  next  species—  N.  serrato - 
dentatum  ; and  specimens  sent  by  him  to  Gamble  were  named  by  Levinge 
N.  Filix-mas , near  odontoloma  (meaning,  I believe,  N.  serrato-dentatum. ).  The 
segments  are  not  nearly  so  much  incised  as  those  of  the  last  mentioned  plant— 
merely  shortly  toothed  ; the  stipes  are  shorter  and  not  so  thick,  though  stiffer  ; 
and  the  rhachises  are  inconspicuous  below,  contrasting  with  the  dark-coloured 
secondary  rhachises  of  W.  serrato-dentatum.  The  pinnae  are  blunter,  and  are 
never  nearly  bipinnate  ; and  the  venation  is  not  so  distinct. 

The  serial  numbers  prefixed  to  the  New  Species  show  their  place  under  each 
genus  in  the  General  List  (Part  III),  where  the  names  only  will  be  repeated. 
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12.  Neplirodium  serrato-dentatum,  n.  sp .—Plants  isolated ; cdud. 
erect  - st.  in  a dense  tuft  which  attains  H in,  diam.  ; “ Stipes  6 in.,  soft,  thick, 

' chesnut,  coloured,  with  scattered,  deciduous,  lax,  lanceolate,  black  pales  ; frond 
10  by  6—8  in.,  obbng-lanceolate,  truncate  at  the  base  ; pinnte  often  widened  at 
the  base— 2-piunnte  ; secondary  pinnae  elliptic,  oblong,  obtuse,  pinnatifid  (some- 
times deeply);  segments  rounded, . sharply  sei  rate  ; texture  thin,  becoming 
hyaline  towards  the  margin ; venation  sub-flabellate  ; involucre  fimbriate.” 
Lastrea  Filix-mas  var.  ^ odontoloma,  Moore,  Bedd.  F.  B.  I.,  Suppt.  t. 
373.  ; Nephr  odium  Filix-mas , var.  odontoloma  (Bedd.),  Syn.  Fil.  (2nd 
Ed.),  498  ; N.  odontoloma , Hook,  and  Baker,  C.  R.  521.  Lastrea  odontoloma 
(Moor* ),  Bedd.  H,  B.  24s.  Lastrea  Filix-mas , var.  serrato-dmtota,  Btdd. 
Suppt.  H.  B.  55.  (Plate  X.) 

Kashmir  : liddir  Valley . — Chatporml  Nala  12-13,0^0',  Duthie  1893,  No.  13.21*; 
Sind  Valley,  near  Baltal,  10-11,000',  futhie  1892.  No.  11613  (probably  so) 

Punjab.  : 67m Ravi  Valley— Salrundi  11,000',  and  Chenab  Valley— Cheni 
Pass,  McDcnell  1 8 82. 

N.-W.P.  ’.  T.  Garh. — Gangotri  12-13,000',  Duthie  1881  ; Damdar  Valley  11-12,000', 
moraine  of  Dudu  Glacier,  under  Srikanta  Mt.  14-15,000';  Gam  bar  Pass  11-12,000', 
Dufchie  1883.  B.  Garh.,  above  Bhawani  13-14,000',  Duthie  1885.  Kumaun— Pinsara 
Pass  10,000',  Davidson  1875  ; Ralam  Valley  11-13,000',  Duthie  1884  ; By&ns— 
Pdlang  Gadh  11,000',  Duthie  1886. 

Distrib. — Aeia  : N.  E.  Ind.  (Him.).— Sikkim  and  Bhotan  11-16,000',  “ common” 
(.Clarke  in  Ret;.')— China — Hopeh  Prov.,  Dr.  Henry  1889. 

The  quoted  part  of  the  description  given  above  is  Mr.  Clarke’s,  represent- 
ing, as  he  says,  the  fairly  developed  average,  though  he  had  examples  much 
larger.  The  plate  in  Beddome’s  Suppt.  to  F.  B.  I.,  t.  373,  was,  Mr.  Clarke 
says,  drawn  from  a high-level  scraps  and  the  description  in  the  Synopsis,  2nd 
Ed.  p.  498;  seems  to  have  been  written  from  that  scrap,  which  Is  even  more 
unlike  N.  F.-mas.  than  are  the  fairly  developed  fronds®  which  Mr.  Clarke 
after  wards  (?)  contributed  to  the  Kew  Herbarium,  some  of  which  run  to 
fully  13  inches  in  length  ; 6—7  inches  is,  however,  the  greatest  breadth  I see 
there.  1 have  incomplete  fronds  collected  by  Dr.  T.  Thomson  in  Sikkim  (?) 
which  measure  16—17  in.  1.,  but  they  are  not  more  than  6—7  in,  br.  These 
and  some  smaller  fronds  were  named  by  Dr.  Thomson  (?)  Nephr  odium  Bnmonia- 
, num  var ,,  but  *are  unlike  that  species.  I would  modify  Mr.  Clarke’s  descrip- 
tion by  saying  that  the  pales  are  dark  to  pale  chestnut ; that  the  segments  are 
not  serrate— only  toothed  so  as  to  enclose  the  veinlets  ; that  the  venation  is 
very  distinct  ; that  the  sori  are  one  to  each  of  several  of  the  lower  lobes  of  the 
segments  or  pinnules,  placed  near  the  costa.  Also  that  the  secondary  pinnae 
a*re  never  stalked,  but  have  a broad  base  getting  narrower  near  the  main  rhachis. 
The  upper  half  or  more  of  each  pinmu  is  only  bipinnatifid.  Many  small 
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NEPHRODIUM  KING1I,  n.«p. 


1.  Frond,  natural  $r*e.  4.  Sorus  with  induaium,  x 10. 

S.  Baae  of  another  frond,  natural  size.  5.  Two  lnducta,  x 10. 

8.  Base  of  a pinna,  x 3.  6.  Scale  from  the  atipe,  x 6. 

7.  Part  of  a scale  from  the  stipe,  x 30. 
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L Rhizome  of  a large  plant,  natural  size. 

2.  Portion  of  a smad! plant,  natural  size. 

3.  Basal  part  of  a pinna  of  another  frond  underside,  x 3 diam. 
4 Two  indusia.  x Iff 

5.  Scales  from  tlie  base  of  the  stipes,  x 3 diam. 

6:  Scales  from  upper  part  of  the  stipe  and  frond,  x 3 diam. 
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plate  at. 


•7.  Lower  barren  pinna  from  a large  frond,  upper  eide,  natural  size. 
0.  Fertile  pirpaa  from  the  seme  frond,  underside,  natural  size. 

9.  Pinnule,  x 3 diam 
JO.  ludusium,  x 10  »l\am. 

U Scales  from  middle  part  of  the  frond,  x 3 diam. 
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young  (?)  fronds  are  not  even  deeply  pinnatifid,  e.g.,  the  frond  figured  by 
Bedd  me. 

In  his  Handbook  Colonel  Beddome  followed  Mr.  Clarke  and  separated  this 
fern  from  N.  Filix-mas.  Mr.  Clarke  did  not  think  it  ran  into  any  form  of 
iV.  F.-mas , and  pointed  out  that  the  venation  was  very  unlike  the  forked  venation 
of  that  species.  But  Colonel  Beddome,  in  his  latest  Supplement,  says — 
4‘  This  is  certainly  only  a variety  of  FiUx-masN  As  no  reasons  are  given 
for  this  ruling,  and  as  it  is  against  the  evidence  of  my  senses,  I must  consider 
it  as  an  obiter  dictum , and  decline  to  be  bound  by  it.  In  a preliminary  list, 
drawn  up  in  1891,  but  not  published,  I re-named  this  fern  as  Nephrodium 
incisum  ; but  I must  now  adopt  Beddome’s  specific  name. 

15.  Nephrodium  pandum,  n.  sp,— 44  Stipes  round,  firm  ” (long  : 
sometimes  longer  than  the  frond) ; “ frond  nearly  glabrous  beneath,  the  main 
rhachis  with  a few7  ovate  scales ; frond  narrowly  oblong,  the  lowest  pair  of 
pinnae  but  one  often  as  long  as  any  above,  the  lowest  pinnae  usually  but  little 
shorter  ; pinnae  pinnatifid  — § the  wray  to  the  midrib  ; segments  subspinulose, 
serrulate.”  N.  Filix-mas , Richd.,  var.  1 panda,  C.  B.  Clarke.”  Plate  68, 
C.  R.  519,  fig.  1.  Lastrea  Filix-mas,  var.  panda , Bedd.  H.  B.  251,  and 
Suppt.,  p.  56. 

Punjab  : Kangra  Valley  List. — Dharmsala  10-11,000',  C.  B.  Clarke.  N.-W.  P : T 
Qark . — Kidarkanta  Mt.  8000',  Herschel  1879  ; Ganges  Valley,  above  Jkala  11-12,  'DO', 
Dutkie  1831.  Brit.  Oarh. — East  of  Dhakwaui  11-1 2,0" 0%  Duthie  1885.  Kumaun— 
Gori  Valley  between  Paton  and  Saba  7-8^00%  Duthie  1881. 

Distkib.— N.  E.  Ind.  (Him.) — Sikkim  9-10,000',  J.  L.  IleoTter. 

Mr.  Clarke  says— 44  Some  of  the  E iropean  var.  cristata  approach  thk”  It 
does  no,  appear  whether  he  refers  to  the  cultural  variety  of  Ar.  F -mas , or  to 
N.  cristatum,  Michx.  Beddome’s  first  thought  was — ‘‘This  has  much  the 
aspect  of  odontoloma  ” (meaning,  evidently,  L.  odontolorna , Moore),  44  and  it  will 
probably  prove  to  be  a luxuriant  form  of  that  plant.”  His  second  thought 
expressed  in  the  Supplement  of  1892,  was— 4 There  are  specimens  >.t  Kew  which 
are  intermediate  between  this  variety  and  Schimperiana .”  Second  thoughts  are 
proverbially  the  best.  I can  find  no  good  distinction  between  N.  pandum 
and  N.  Schimperianum,  add  retain  N.  pandum  chiefly  out  of  deference 
to  Mr.  Clarke  who  has  gathered  both  plants.  I have  not  gathered  the  first 
named.  N.  pandum  might  be  called  a long-stiped  and  comparatively  glabrous 
form  of  the  Indian  plant  which  is  called  N.  Schimperianum , Hochst.,  and 
Mr.  Clarke  says  that  the  less  compound  forms  of  var.  Schimperiana  ran  near 
var.  1 panda.  Perhaps  the  best  reason  for  retaining  N.  pandum  as  a species  is 
that  it  is  more  unlike  N.  Filix-mas  than  iV.  Schimperianum  is.  Mr.  Bliss’s 
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specimen  of  the  last-mentioned  fern,  from  below  Haripur,  near  Simla,  at  a 
low  level  I think,  might  almost  be  transferred  to  N.  pandum 

I give  the  “ distribution  55  to  Sikkim  with  hesitation,  as  the  stipes  of  Sir 
Joseph  Hooker’s  specimens  are  incomplete,  and  there  are  more  veins^m  a 
segment  than  the  N.-W.  Indian  specimens  have.  Of  these  (?)  Mr.  Clarke 
sayg_“  Sir  J.  D.  Hooker  collected  at  Lachen  in  Sikkim,  alt.  9-10,000',  a 
fern  which  seems  a luxuriant  form  of  pander 
18,  Nephrodium  Blanfordii,  n.  sy.— Plants  isolated ; caud, 

suberect  ; st.  in  a tuft,  generally  short,  wiry,  densely  clothed  at  I ase  with 
long  narrow  bright  chestnut  scales,  and  higher  up  with  broadly,  ovate,  acumi- 
nate, and  lanceolate-acuminate,  particoloured  scales,  both  sorts  truncate  at 
base ; fr.  1—2  ft.  1.,  6" — 12"  br.,  lanceolate,  truncate  though  somewhat 
narrowed  at  the  base,  bipinnate  ; main  rhachis  clothed  with  lanceolate-acumi- 
nate, particoloured  scales,  mixed  with  fibrillae  : secondary  rbachises  fibrillose  ; 
pinn.  about  25  pairs,  distant,  but  not  more  so  towards  base  of  frond,  patent, 
linear-acuminate,  broadest  at  base,  cut  down  to  a narrowly  winged  rhachis  into 
12—14  pairs  of  sessile  broad-baoed  pinnules  set  widely  apart,  having  a conflu- 
ent acuminate  toothed  apex  ; pinnl.  oblong,  bluntly  rounded,  divided  more  or 
less  deeply  into  4—6  slightly-toothed  lobes  ; texture  herbaceous  ; ven,  costa  of 
pinnule  undulating  and  branching  into  the  lobes ; veins  branching  into  3 — 4 
veinlets  in  the  lobes ; sori — one  on  each  lowest  superior  veinlet  of  a group,  near 
the  costa,  confined  to  upper  part  of  the  frond.  (Plate  XI.)  Nephrodium 
{ Lastrea ) remotum , Blanf.  in  Journ.  Asiat.  Soc.  Bengal,  Vol.  LVII,  Part  II, 
No.  4,  1888. 

Kashmir  : Nagmarg  and  Sonamarg,  S5-9000',  Trotter  1888.  Punjab:  Hazara  List. 
—Kagan  Valley  94-10.200',  Dutbie's  collector  1896-97 ; Dunga  Gali  7-7500',  Trotter 
1889  ; Chamba  6 >00',  J Marten  1897  ; Simla  Reg.-—  Ridge  east  of  Simla,  Kamnlhori 
Mt.  9500',  Blanford  1885  ; Common  about  NSgkanda  at  elevations  between  8300' 
and  9500';  N&gkanda  to  Bagi  82-8500',  Hope  1886  ; Bi«aliir— Sdeeling  9000' 
Lace  N.-W.  P.  : T Garh, — Ganges  Valley  above  Jhala  11-12,000',  Dnthie  1891. 

I give  the  fern  entered  in  Blanf ord’s  List  as  Nephrodium  remoti  m as  a 
synonym  of  N.  Blanfordii , because,  having  received  from  him  specimens  named 
remotum , which  are  exactly  the  same  as  those  I collected  in  the  same  locality, 
at  about  the  same  time,  I know  that  in  his  paper  of  1888  he  wrote  of  the  same 
fern  as  I now  do.  But  the  plant  is  in  no  way  near  N.  remotum , Hook,  (not  of 
Clarke,  as  Mr.  Blanford  quotes  it),  and  must  therefore  be  re-named.  Mr.  Blanford, 
who,  when  he  wrote,  had  not,  I believe,  much  studied  European  ferns,  said— 
“ 1 adopt  Mr.  Clarke’s  name  for  this  fern,  without  implying  acquiescence  in 
the  view  that  it  is  identical  with  the  European  prototype.”  He  had 
previously,  under  his  No.  66,  N.  Filix-mas , var,  marginatay  Wall.,  said  that 
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PL,  ATE  XT 


1.  Portion  of  a rhizome  & part  of  .a  frond. 

2.  Part  of  a pinna,  undersurface,  enlarged  3 diam. 

3.  Pinnule  without  sari,  enlarged  3 diam. 

4.  Soale6  from  the  6tipes,  enlarged  3 diam. 

5.  Galls  of  the  central  part  of  a scale  enlarged  35  diam. 
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there  was  an  interval  of  2,500  feet  between  the  upper  limit  of  that  species 
and  the  lower  limit  of  what  he  called  N.  remotum , and  discussed  the  differences 
between  those  two  ferns,  arriving  at  the  conclusion  that  altogether  they 
indicated  specific  distinction.  I cannot  see  even  the  remotest  resemblances 
between  them.  N.  Blanfordiii  though  there  may  be  thought  to  be  some 
similarity  in  the  details  of  cutting,  does  not,  as  a whole,  suggest  the  European, 
plant,  the  pinnae  of  which,  as  its  name  denotes,  increase  in  distance  down- 
wards until  they  are  three  inches  apart  at  the  base  : whereas  in  the  Himalayan 
plant  the  lowest  pinnae  are  not  more  “remote,”  and  it  is  smaller  than  the 
British  plant  which,  like  the  Continental  European  one,  is  believed  to  be  a 
hybrid  between  N.  F.-mas.  and  N.  spinulosum , Desv.  Mr.  Barnes,  of  Beeth- 
waite  Green,  Westmoreland,  wTho  long  ago  gave  me  a frond  of  N . remotum 
from  an  original  plant  received  from  Mr.  Clowes,  of  Windermere,  the  dis- 
coverer of  the  so-called  species,  told  me  he  believed  it  to  be  the  above 
indicated  hybrid,  and  that  he  had  found  that  its  spores  produced  typical  F.-mas . 
I demur  entirely  to  Mr.  Clarke’s  statement  that  the  typical  plant  figured  by 
Hooker,  Brit.  Ferns,  t.  22,  is  frequent,  in  the  West  Himalaya,  as  I cannot 
find  that  it  at  all  exi*ts  there.  When  gathering  the  two  plants  in  the  S mla 
Region  I did  not  at  first  separate,  except  by  size,  N.  Blanfordii  from 
N~.  ramosum , Hope  (in  Jonrn.  Bot.9  Mrrch  1896)  ; but  I afterwards  saw  that 
they  differed  in  share  and  cutting  of  the  fronds.  N.  Blanfordii  is  near  N. 
F.-mas  ; but  it  has  no  affinity  to  N.  spinulosum , Desv.,  which  has  not  been 
got  in  the  Indian  Region.  In  the  Journal  of  Botany,  under  N.  ramosum 
I said — “ Perhaps  the  nearist  convener  of  this  species  is  N.  nemor  Us 
(a  slip  or  misprint  for  N.  nem orate ),  n.  sp.,  Hope  MS.,  a fern  with  a more 
limited  range,  hitherto  called  N.  spinuJosum  Desv.,  var.  remota ; but  that 
species  is  never  truly  bipinnate,  and  it  has  always  a short  stipe  and  dark- 
coloured  scales.”  When  I thus  wrote  (in  India),  I was  imperfectly  informed 
as  to  the  accepted  meaning  of  the  term  “bipinnate.”  Also  I have,  in 
publishing,  altered  the  specific  name  of  this  fern,  because  “ nemorale  ’*  was 
thought  to  be  too  near  that  of  a previously  described  species  ; and  I can  find 
none  more  appropriate  to  it  than  one  that  will  commemorate  the  name  of 
the  late  Mr.  H.  F.  Blanford. 

Subgenus— -Ettnephbodium. 

29.  Nephrodium  Papilio,  n.  sp .—Plants  isolated  ; caud%  erect : 
in  old  plants  subarborescent  * st.  numerous,  stout,  rising  regularly  from  round  the 
apex  of  the  caudex,  very  short,  almost  glabrous  ; jr.  lanceolate,  generally  suddenly 
contracted  to  a long  deeply  pinnatifid  apex  or  terminal  pinna  and  always 
prolonged  downwards,  with  shorter  and  shorter  auricled  piunse,  nearly  to  the 
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oaudex  ; — 5ft.  1.,  4 1 — 14in.  br.,  the  auricled  short  pinnae  occupying. the  lower 

4 — 20in.  Jpinn.  15 — 40  and  more  prirs  (including  those  auricled)  according  to 
size  of  frond,  narrow,  rarely  more  than  fin.  broad,  not  much  diminished  in 
lower  half,  above  gradually  narrowing  and  ending  in  a very  acuminate  apex  ; 
cut  down  ^ to  nearly  \ way  towards  the  rhachis,  increasingly  distant  and 
becoming  more  opposite  towards  the  base  of  the  lanceolate  portion  of  the 
ti’ond  where  they  suddenly  shorten,  become  almost  exactly  opposite  and  de- 
flexed,  and  throw  out  auricles  upwards,  which  lengthen  as  the  pinnae  shorten 
and  become  pinnatifkl  lower  down,  with  separate  costae  ; segm.  of  pinnae 
curving  upwards,  broadly  falcate,  subentire,  connected  at  the  sinus  by  a 
hyaline  web  which  extends  towards  the  rhachis  of  the  ttinna  over  one  or 
even  two  inter-venal  spaces  ; texture  papyraceous  ; surfaces  practically  glabrous  : 
rhachises  sometimes  slightly  villose  or  pubescent  above,  and  occasionally 
with  a , few  white  hairs  or  setae  on  the  veins  above ; ven.  simply 
pinnate — veins  7 — 8 pairs  to  a segment,  If — 3 pairs  uniting  with  those 
of  continuous  segments  : an  excurrent  veinlet  from  the  lowest  pair  free  or 
sometimes  joining  only  one  of  the  next  upper  pair,  and  occasionally  also  another 
one  or  two  before  it  reaches  the  sinus ; veins  of  the  amides  branching  in  the 
shallow  lobes,  and  uniting  with  those  of  the  contiguous  lobes  when  the 
auricles  are  more  deeply  pinnatifid  ; son  small,  medial  on  the  veins,  absent  from 
the  apices;  invol.  fugacious  or  shrivelling  on  top  of  the  ripe  sorus.  (Plate  XII), — 
N.  molle,  Desv.,  var,  major,  Bedd.  Suppt.  H.  B.  76,  in  part. 

Punjab  ; Chamba , McDonell  (in  list  of  Chamba  Ferns  identified  at  Kew,  named 
N.  amboinense).  Simla  Reg. — Simla,  5th  Waterfall,  Collett  1883,  Samala  Nala  4500 
Blanf.  1884  (under  N pennigcrum , Hook.  var.  multilineata , Wall.;  it  “ occurs,  together 
with  N.  molle , at  the  lowest  levels  visited  below  Simla  (4500'),  and  I have  it  also  from 
Mussooree,  collected  by  Mr.  C.  W.  Hope,  and  from  below  Chakrata  Simla — between 

2nd  Waterfall  and  Boileauganj,  Bliss  1890. 

N.-W.  P.  : B.  B.Bist — In  the  Dun,  near  Malsi,  and  in  the  Song  Valley  near  its  exit 
from  the  Himalaya  26-2800',  Hope  1887-89  ; Mussooree — Duthie  1887,  below  Khiarkuli 
4700,' Hope  1880,  Colonel  Herschell  1878  or  1879,  Mossy  Falls.  5500,  Hope  (with 
Duthie)  1882,  below  Arnigadh  5000',  Duthie  1882:  T.  Garb,.— Surkunda  Mt.  9300 
Lev.  1872  ; north  of  Mussooree  3000',  Mackinnons  1879  ; near  Bhatauli  4500',  Hope 
1886  ; Thadiar  3500',  Gamble  1894.  Kvmaun — S.  and  W.  No.  2 ; Gola  Valley  : seen 
in  1890  in  cultivation  at  “ Douglas  Dale”  4500,'  brought  from  neighbour- 
hood. 

Distrib.*—  Asia  ; N.  Ind.  ( Him.  j— Nepal,  Watlich , 1829.  Sikkim — Poobsering 
below  Darjeeling  4000',  lev.  1880.  Ceylon,  Thwaites  C.  P.  2498  (named  N.  Hookeri') 
and  AmbaVala  (or  Ambawella),  G.  Wall*  “ Indian  Archipelago,”  Seemann — 

“ R.  Brown , iter  Austral.  1800-5.” 

J long  ago  named  this  species  N.  papyraceum,  but  that  name  has  since 
been  given  by  Colonel  Beddome,  in  his  Supplement  of  1892,  to  a 
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PLATE  XIL 


1.  Part  of  a rhizome,  natural  size. 

2.  Part  of  a frond,  natural  size. 

S.  Part  of  a pinna,  under  surface,  x 3. 

4.  Fragment  of  a pinna,  showing  a sorus  with  the 
indusium,  x 15. 
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species  of  his  own  making,  some  of  which,  I have  good  reason  to  believe,  is 
only  N.  an dum,  Baker  (q.  v.).  The  only  resemblance  it  has  to  JV.  mode, 
Desv.,  of  which  Beddome  says  it  is  a variety,  is  in  cutting  and  venation  ; in 
every  other  character  it  is  different.  It  is  a very  handsome  plant,  with  fronds 
rising  in  a ring  round  the  apex  of  the  subarborescent  eaudex,  forming  an 
inverted  hollow  cone  like  that  produced  in  Stnithwpteris  german  tea.  iV.  mode 
does  not  grow  so  regularly.  Other  distinguishing  characters  arc — the  thin 
papyraceous  texture  ; the  almost  glabrous  surfaces  ; the  prolongation  of  the  frond 
down  the  shaft  below  the  lance-head,  so  to  speak  ; in  short,  broadened  and 
auricled  pinna;,  in  almost  exactly  opposite  pairs,  which  irresistibly  suggest  butter- 
flies head  downwards — the  main  rhachis  representing  the  body  ; and,  linally 
the  fugacious  or  inconspicuous  involucres.  1 have  seen  this  fern  in  cultivation 
in  the  irrigated  garden  at  “ Douglas  Dale,”  below  Naim  Tal,  and  consider  it 
a strikingly  beautiful  plant.  It  seems  to  requi  wet,  or  occasionally  flooded, 
ground  for  its  full  development,  and  coiuequently  the  eaudex  and  sripes  are 
naked,  or  nearly  so.  Mr.  Levinge  noted,  regarding  the  specimens  he  collected 
below  Darjeeling,  and  which  he  incorrectly  named  N%  tnmeatum , Presl.,  that  rhe 
plant  grows  6 — 8 ft.  high.  Mr.  Duthie  and  I got  it  mom  than  5 ft.  high  in  a 
swampy  patch  in  forest  near  Mussooree  in  1882  ; but  I could  never  find  the 
spot  again.  N.  mode  is  one  of  the  commonest  ferns  in  the  Dehra  Dun,  and 
the  outer  N.-W.  Himalaya  at  low  levels,  and  it,  too,  likes  water  ; but  it  is 
never  glabrous,  and  never  has  the  buttcrfly-auricied  pinnae  extending  down  the 
shaft  of  the  lance. 

Colonel  Beddome,  in  his  Supplement  of  1892,  says— “ Mr.  Hope  consider 
this  a well-marked  fern,  and  says  that  it  is  subarborescent,  and  of  a brilliant 
green  colour  ” (I  don’t  recollect  giving  it  the  latter-mcntioned  character)  ; 
“his  specimens  have  quite  an  erect  eaudex  ; Mr.  Wall’s  Ceylon  specimens 

however,  have  a decidedly  creeping  root” ‘‘it  is  a most 

marked  fern  when  fully  auricled  nearly  down  io  the  base  of  the  stipe,  but  I find 
this  is  not  always  constant,  as  I have  specimens  which  nm  mode  rather  close.” 
I have  since  seen  the  Ceylon  specimens  Colonel  Beddome  referred  to — two 
fronds  with  creeping  rhizomes  : the  fronds  are  similar,  though  they  have  only 
5 pairs  of  auricled  pinna1  ; hut  the  creeping  rhizome  I consider  quite  enough  to 
separate  them,  not  cnly  from  N.  Fapilio,  but  also  from  N.  mode.  Thwaites’e 
and  Wall’s  specimens  iu  Kew,  cited  above,  have  not  a scrap  of  rhizome  : other- 
wise they  are  N Fapdio. 

80.  Nephrodium  occultum,  n.  sp .—Cana,  (or  Rhz.)  not  seen  ; 
si.  141 — 36  in.  (incomplete)  in  length,  slightly  palaceous  at  base,  as  shown  by 
scars  of  fallen  scales  ; /a— -of  small  specimen  19$  in.  1.,  10  in.  br.  ; of  larger 
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specimens — 34J— 3(J  in.  ].,  15  in.  br.,  truncate  at  base — lowest  pinnae  being 
almost  as  long  as  any,  pinnatifid  ; .pinn.  13—21  pairs  with  a large  pinnatifid 
and  slightly  toothed  terminal  pinna,  sessile,  up  to  9i  in.  1.,  f-  -1|  in.  (nearly) 
hr.,  linear,  acuminate,  curving  upwards,  lowest  2—3  pairs  which  are  patent  or 
deflexed,  cut  down  half-way  into  numerous  (35—45)  narrow  curved  falcate 
entire,  or  slightly  crenate,  segments  of  irregular  length  with  a terminal  tooth — 
rhe  superior  basal  segment  generally  much  longer,  and  the  inferior  much 
shorter,  than  those  above  : tenure  papyraceous  but  not  membranous,  whole 
plant  perfectly  glabrous,  except  for  a slight  pubescence  on  upper  side  of  sec.  rh.; 
colour  of  lamina  brown-green  ; of  stipes  and  prim,  rh,  pale  brown  tinged  with 
pink,  cf  sec.  rh.,  perhaps  pinker  ; ven.  obscure  on  upper  side  ; on  under  side 
distinct,  costae  of  segments  coloured  like  sec,  rh.,  veins  very  slender,  8 — 13 
pairs,  according  to  size  of  frond  ; sometimes  15  pairs  in  superior  basal  segment 
and  only  5 pairs  in  corresponding  inferior  segments,  lowest  pair  uniting  at  an 
obtuse  angle  with  the  lowest  veins  of  the  contiguous  segments,  whence  an 
excurrent  venule  arises,  sometimes  free,  or,  if  ascending  to  the  sinus,  joined  by 
1 — 2 more  pairs  of  veins  curving  upward^  from  the  adjacent  segments  ; son 
non  seen.  (Plate  XIII). 

N.-W.  P.  ' Tehri  Garhwal  (?)  Found  by  me,  in  1890,  in  the  Mackinnons> 
collection,  without  tickets  : 2 large  and  2 small  fronds. 

The  Mackinnons  could  give  no  account  of  this  fem,  and  it  may  have  been 
gathered  by  their  collector  when  apart  from  them— probably  fifteen  years 
before  I saw  the  specimens.  None  of  the  fronds  were  fertile  ; there  was  no 
caudex  dr  rhizome,  and  the  stipes  of  the  larger  fronds  were  not  complete  ; but  1 
have  no  uoudu  one  genus  is  Nephr odium.  This  must  be  a striking  looking  fern, 
standing  at  least  6 ft.  high,  with  a stipes  as  long  as  the  frond. 

Genus  26— POLYPODIUM,  L . 

Subgems— Phegopteris,  Fee. 

5.  Polypoamm  late-repens  n.  sp.— Trotter  MS.— “ RUz.  widely 
creeping  and  branching,  dark  purple,  furniU  ea  with  numerous  fibrous  rootlets 
and  acute  light  brown  scales.  St.  A — 2 ft.  long,  scattered,  dark  purple  and 
curved  at  the  base,  becoming  light  brown  or  straw-coloured  above  ; stipe  and 
rhachis  more  or  less  scaly,  glossy,  furrowed  when  dry.  Fr.  lanceolate,  20—30 
in.  U 8 — 12  in.  br.  at  widest  pare,  subbipinnate.  Finn.  20—30  pairs,  distant 
clow,  but  approximate  towards  apex  of  frond,  lowest  pair  often  reduced, 
cssile,  4 — 6 in.  1.,  I— 1£  in.  br.  at  base,  tapering  to  a point,  patent  to  erect, 
cut  down  nearly  or  quite  to  the  midrib  into  decurrent,  oblong,  blunt  pinnules 


PLATE  XIII. 


1.  Portion  of  the  ho.se  of  a.  small  sized  frond,  natural  size. 

'£  Portion  of  the  apex  of’  ditto , showing  the  abrupt  termination  in  a large  pinna,-  natural  size 
3.  Basal  parts  of  tv/o  pinnae  •from  tbe  middle  of  a large  frond,  natural  size 


61 


THE  FERNS  OF  NORTH-WESTERN  INDIA . 

i in.  wide,  margin  acutely  or  crenately  lobed ; texture  herbaceous  ; under 
surface  hairy  ; ven.  pinnate  in  segments,  free.  Sori  naked,  medial,  orbicular, 
terminal  on  veinlets,  usually  one,  sometimes  two  or  three  to  each  lobe.”  (Plate 
XIV.) 

Remarks  by  Mr.  Trotter. 

“ This  fern  is  not  uncommon  in  the  Western  Himalaya,  at  an  elevation  of 
7-9,000'.  I have  specimens  from  Kumaun  and  Garhwal,  and  have  person- 
ally collected  it  at  intervals  from  Simla  to  Hazara,  where  it  is  abundant,  forming 
extensive  patches.  It  seems  to  connect  Polypodium  distans  > Lon,  with  Gym- 
nogramme  aurita , Hook.,  combining  the  frond  and  sori  of  the  former  with 
the  rootstock  and  stipes  of  the  latter  ; and  when  collected  without  rhizome  it 
has  frequently  been  mistaken  for  P.  distans^  from  which  in  that  mutilated  con- 
dition it  is  not  easily  distinguishable. 

‘‘  Its  wide-reaching  rootstock  and  scattered  stipes,  bent  round  at  the  base,  are 
such  well-marked  characters  as  to  entitle  it,  I think,  to  rank  as  a good  species.” 

Kashmir  : Chittapani  Valley  and  Rattan  Pir,  75-8000',  Trocter,  1888  ; JDardpura 
4-6000',  MacLeod  1891. 

Punjab  : Hazara  Hist.— Thandiana  and  Dungagali  75-8500',  Trotter  1890-92  ; 
Kagan  and  Siran  Valleys  9000',  Duthie’s  collector  1896.  Chamba — 5-bOOO',  J.  Marten 
1897.  Eangra  Valley  Dist. — Dharmsala  80' O',  1 rotter  18b7  ; Simla  Reg. — below 
Simla  5500',  and  Jako  Mt.  7700',  Blanf.,  1886  ; ridge  east  of  Simla,  Maihisu  (Mahasu), 
7500'  and  spur  north-west  of  Nagkanda,  8200',  Hope  1886  ; Hattu  Mt.  9-10,000', 
Gamble  1878,  Collett  1885  ; Bagi  9400',  Bliss  1891. 

N.-W.  P.  : D.  D.  Dist.— Jaunsar,  (or  T Garh.  : ticket  incomplete),  Gamble  ; Seal’s 
Hill— East  of  Landour,  7000',  Hope  1887  and  1895  ; T.  Garlic—  Nag  Tiba  Mt.  7500', 
Mackinnons  1879  ; near  Bhatauli  4500',  Hope  1886  j Phedi — East  of  Landour — 5-6000', 
Duthie  1881.  Kumaun  7000',  S.  and  W.  ; Durasu  6000',  Davidson  1875  ; forest 
above  Shankala  9-10,000':  Duthie  No.  8712  ; Sarju  Valley  8-4000',  and  Dhankuri 
9,000',  Trotter  189L 

Distrib.— Asia  : N.  Ind.  (Him.).— Nepal  ; Sikkim  (?). 

The  only  previously  described  plant  which  may  possibly  be  this  is  Polypodium 
paludosumi  Bl.  Fil.,  Jav.,  p.  192,  t.  90  ; but  Blutne's  plate  shows  only  the  upper 
part  of  a frond — 14  pinnae,  a short  tip,  and  an  enlarged  pinnule.  Blume  says — 
“ Frond,  4-5ft.  ; caudex,”  so  far  as  he  recollects,  “ repens,  stipites  efferens 
plures  remotos.” 

Beddome,  in  his  “ Ferns  of  S.  India,”  p.  55,  t.  168,  said  of  P.  paludosum— 
“ Caudex  short,  erect,  covered  with  scales  at  apex.”  He  did  not  give  P.  distans 
as  a synonym  ; but  in  his  Handbook,  p.  292,  he  dropped  P.  pcdudosum  as 
a species,  and  gave  it  as  a synonym  of  P.  distans , Lon — referring  to  his  F.  S.  I. 
t.  168.  For  P.  distans  he  wrote  a new  and  elaborate  description  (Don's  being, 
as  usual,  short  and  incomplete),  and  said  of  it — “ iSlipe  tufted.”  Don  did  not 
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mention  the  nature  of  the  caudex  or  rhizome.  As  synonyms,  Beddome  gave  in 
the  H.  B.  the  three  names  he  had  given  for  P.  paludosum , namely,  P. 
br unmum.  Wall.  Cat.  333,  P.  longipes , Wall,  Cat.  316,  and  P.  adnatum , Wall. 
Cat.  328  ; and  he  added  a fourth,  P.  Griffithii , Hook.  Sp.  Fil. 
IV,  236.  Mr.  Clarke  gives  paludosum  and  longipes  as  synonyms  of 
P.  distans , and  resuscitates  P.  adnatum  as  a variety  of  it,  and  he 
gives  P.  brumeum  as  a synonym  of  var.  adnata  (sp.),  Wall.,  besides  creating  two 
other  new  varieties.  Of  Pi  distans  he  said — “ Stipes  tufted.” 

Hooker,  in  Sp.  Fil . IV,  p,  244,  did  not  give  P,  distans  either  as  a species 
or  as  a synonym  of  P.  paludosum , and  as  to  the  caudex  of  the  last  named 
plant  merely  said — “ caudex  ? ”.  The  Synopsis  Filicum  says  nothing  as  to 
the  caudex  of  P.  distans , for  which  it  gives  P.  paludosum , Bl.,  as  a synonym 
along  with  P.  Griffithii , Hook.,  of  which  it  is  said  that  it  appears  to  be  a form 
with  subentire  lobes.  Clarke  said  of  P.  distans — 4i  Very  difficult  to  distinguish 
from  Gymnogramme  aurita , Hook.”  (which  has  an  extensively  creeping  rhizome) 
. . . ‘‘the  rhizome  is  rarely  present  in  herbaria  ;”  and  he  noted  that  Beddome, 
in  his  Suppt.  F.  B.  I.  of  1876,  p.  24,  doubts  if  G.  aurita  is  more  than  a form 
of  P.  distans.  And  Clarke  went  on  to  say- — ‘‘  the  rhizome  is  very  different,” 
which  I think  may  be  taken  to  imply  that  he  knew  that  P.  distans  had  an 
erect  caudex  or  rhizome.  By  the  time  he  published  his  Handbook,  Beddome 
seems  toJhave  become  satisfied  of  the  generic  distinctness  of  the  two  plants. 

So  much  for  the  books  I am  reviewing.  I will  now  deal  with  the  specimens 
in  the  principal  public  herbariums  in  the  United  Kingdom.  In  the  Kew  Her- 
barium^ specimen,  named  P.  distans , collected  by  Jacquemont,  which  otherwise 
is  P.  late-repens , has  no  rhizome,  but  the  base  of  the  stipes  is  curved  upwards, 
as  if  it  sprung  from  a horizontal  Ifhizome.  Other  specimens  in  Kew  with  erect 
caudices  will  be  found  referred  to  above  under  P,  distans.  Some  of  them 
collected  by  Mr.  Clarke  show  well  the  erect  caudex  and  tufted  stipes  of 
P.  distans , and  his  var.  minor. 

In  Wallich’s  collection,  in  the  Linnean  Society’s  Herbarium,  there  are 
specimens  of  the  three  species,  which  have  been  treated  by  our  authors  as 
synonyms  for  P.  distans.  Of  P.  brumeum  Wall.  Cat.  333,  specimens  from 
Kumaun,  R.  B.  1827,  and  Wallich,  Napalia  1821,  though  they  are  without 
caudices,  I should  from  their  cutting  put  under  P.  distans.  The  next  sheet,  I 
should  say,  is  certainly  large  P.  late-repens  ; the  stipe  is  nearly  complete, 
but  there  is  no  rhizome  : it  is  ticketed  “ Poly  podium  doubtful,”  but  has 
been  numbered  in  pencil  333.  Polypodium  longipes,  Wall.  Cat.  316, 
Napalia  1821,  though  there  is  no  rhizome,  is  certainly  P.  late-repens.  “ P. 
adnatum , Wall,  in  Herb.  1823,  Napalia  1821,”  is  very  large  late-repens. 


PLATE  3 CtY. 


?4.  E.Srovm  del  A C.  Mufcerjei  lith 

POLYFOBIUm  (PHEGOPTFRVS)  LATEREPENS,  Trotter. 

I.  Rhizome  and  part  of  frond, natural  size  4 One  lobe  of  a pinnule,  * 10. 

5.  Two  pinnules,  under  surfao&h*  2-  6.  Pinnule  of  a more  tineiy  divided  frond,  x 2. 

3.  A puuiul«.upper  surface,  x |.  6.  Scale  Atom  stipea,  x 6. 

7 Fragment  cf  a Seale  from  stipes,  U $>. 
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The  specimens  in  the  British  Museum,  South  Kensington,  confirm  the  above 
generally  and  a specimen  on  a sheet  marked  P.  distant , E.  Ind.  Coll.  H.  and 
T.,  Sikkim,  No.  17  a,  has  a bit  of  creeping  rhizome  attached  to  the  frond,  which 
of  course  I call  P.  late-r opens.  Another  sheet,  with  ticket — “ 6 1 Poly- 
podium paludosum , Bl.,  collected  bj  Mr.  Richard  Oldham,  1564,  Yamsay 
Formosa,  reed.  Apl.  6 6”—- shows  moderate  sized  fronds,  9 — -10  stipes  in  a 
fascicle,  with  the  base  of  one  thicker  stipe  ; but  the  cutting  is  of  P.  late-repens . 
The  specimens  on  other  sheets,  named  “/*.  longipes , Wall.  316,  Napalia 
1824,”  “ P,  brmneum.  Wall.,  Kumaun  R.  Blinkworth,”  and  P.  adnatvm, 
Wall.,  Napalia  ” (his  own  ticket),  are,  in  my  belief,  P.  late-repens.  Pinned 
to  a sheet  of  “ Phegopteris  brunea , J.  Smith  (Wall.):  synoym — Polypodium 
paludosum , BL,  Hook.  Sp.  Fil.  4,  p.  244  ; Ind.  Coll.  H.  and  T,,  Nilgheri  Mts., 
in.  15,”  is  a note  by  J.  Smith  as  follows  : — 

Obs. — With  regard  to  Polypodium  brunneum , Wall.  • P.  adnaturh , Wall, 
P.  longipes , Wall.,  I never  could  satisfy  myself  as  to  whether 
they  were  distinct  species,  or  only  states  of  one  species.  I have 
seen  no  specimen  showing  their  mode  of  vernation.  I am  inclined 
to  consider  that  there  are  at  least  two  species  In  the  Sp.  Fil . Sir  W. 
J.  Hooker  has  placed  them  as  synonyms  of  Polypodium  paludosum  of 
Blume.  It  is,  however,  probable  that  Blume  }s  plant  will  be  found 
distinct ; but  this  mmt  depend  upon  future  observers  in  collecting  the 
specimens,  and  to  particularly  note  their  mode  of  growth  (sic).  Sir 
W.  J.  Hooker  has  described  a new  species  which  he  calls  Nephrodium 
(Lastrea)  microstegium  ; consequently  an  indusiate  species,  of  which  he 
has  seen  only  one  specimen  of  H.  and  T/s  from  India.  This  appears  to 
be  the  same  as  the  two  sheets  here  marked * ; and  what  is  singular,  no 
indusium  is  shown  on  the  plate.  And  as  Wallich  and  myself  have  seen  no 
indusium,  I am  inclined  to  believe  it  is  a mistake  ; but  at  the  same  time 
it  is  quite  possible  that  in  a young  state  seen  alive  indusiae  may  be  detected. 
“ If  all  are  one,  the  synonymy  will  be  thus — that  is,  supposing  that 
Blume’s  name  has  the  priority. 

Phegopteris  paludosum,  J.  Smith. 

Polypodium  paludosum,  Blume,  Fil.  Jav.,  t.  90, 

Polypodium  § Pheg.  paludosum,  Hk.  Sp.  Fil.  4,  p.  244, 

Aspidium  paludosum,  Bl.  En.  Fil.  Jav.,  p.  168,  according  to  Mett. 
Polypodium  longipes,  Wall,  Cat.  314  (316  ?). 

Polypodium  adnatum,  Wall.  Cat.  328. 

Polypodium  brunneum,  Wall.  Cat.  333. 
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? Nephrodium  microstegium,  Hk.  Sp.  Fil.  IV.,  119,  t.  250.  Ceylon, 
Gardner,  No.  1151,  V.  S.  Throughout  India,  Wall,  Hook,  and 
Thoms. 

“ What  can  Griffithii  be  ? 33  (This  query  is  added  in  pencil.) 

Finally,  in  the  Levinge  collection,  in  the  Museum  of  Science  and  Art, 
Dublin,  I have  found  a specimen,  named  P.  distans , Don,  from  Garhwal, 
Levinge  1872,  but  on  the  ticket  of  which  Mr.  Levinge  has  written— “ rootstock 
creeping  widely.3’  The  frond  of  this  specimen  measures  4 ft.  by  15-J  in.,  but 
no  stipes  has  been  preserved.  On  the  other  hand,  see  Mr.  Levinge  3s  specimen 
with  ‘‘  tufted  rootstock,33  cited  b\  me  under  P.  distans. 

Mr.  Trotter  and  I,  after  co;  responding  in  India  on  the  subject  of  this  fern 
(see  his  remarks  above),  in  the  end  agreed  that  it  was  a Poly podium,  and,  from 
its  peculiar  rhizome,  entitled  to  specific  rank.  I asked  Mr.  Trotter  to  describe  it, 
and  in  June  189  L he  sent  me  the  description  given  at  the  outset  of  this  article. 
He  said  the  description  had  been  prepared,  after  repeated  examination,  to 
cover  every  single  specimen  in  his  collection.  I have  given  it  almost 
verbatim . 

P.  late-repen s,  like  Nephrcdinm  ripens,  Hope,  is  a lover  of  water,  and  I 
collected  it  nrst  f rom  swampy  ground  near  Simla,  where  it  was  flourishing  on  a 
muddy,  shaly  talus.  Tire  rhizome  and  stipes  were  very  succulent  and  brittle, 
and.  with  the  scales,  beautifully  coloured— rather,  perhaps,  mauve  than  dark 
purple,  as  Mr.  Trotter  has  it.  The  size  and  cutting  of  the  fronds  depend,  of 
course,  on  the  degree  and  luxuriance  of  growth  of  the  plant.  The  sori  are  often 
oval.  Hooker’s  remark  that  the  frond  of  P.  paludosum  is  invariably  bipinnate 
does  not  apply  to  P.  late-repens , the  segments  (or  pinnules)  of  which  are  almost 
invariably  united  at  the  base,  or  decurrent  on  a winged  rhachis  (only  in  one  of 
my  numerous  specimens  does  the  wing  appear  to  be  interrupted);  but  at  first 
sight  some  other  specimens  seem  bipinnate.  Blanford  seems  to  have  known  the 
two  plants,  but  yet  to  have  placed  them  both  as  P.  distans . He 
said  : — 

“ Common  in  ravines,  down  to  my  lowest  level  (4500'),  and  up  to  nearly 
10,000'.  At  the  former  limit  the  fronds  are  small  and  narrow,  with 
short,  distant  pinnm,  and  the  rootstock  decumbent,  hardly  creeping. 
Above  7500'  the  fronds  grow  to  3 and  4 feet  in  length,  broadly  lanceo- 
late, and  with  close-set  pinnse  2 inches  broad  ; the  pinnae  cut  down 
square  to  a winged  rhachis,  segments  deeply  pinnatifid.  Some  speci- 
mens of  these  latter  have  a creeping  rhizome.33 

Something  might  be  inferred  as  to  the  nature  of  the  plant  named  by  Don, 
P.  distans , if  we  knew  with  certainty  what  the  specific  name  meant — whether 
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it  applied  to  the  distance  between  the  pinnae  or  to  the  distance  between 
the  fronds ; but,  as  Don  does  not  mention  the  venation,  and  says— 
“ pinnis  distantibus ,”  I think  it  may  be  concluded  that  the  name  refers  to  the 
pinnae.  Whether  the  present  fern  ought  to  be  called  P.  paludosum , or  by  one 
of  Wallich’s  three  or  four  names,  is  a point  that  perhaps  may  never  be  settled  ; 
but  that  it  is  distinct  from  P.  distans , Don,  cannot,  I think,  be  questioned. 
In  the  difficulty  Wallich  created  by  not  attending  to  the  nature  of  the  rhizome, 
and  by  giving  so  many  names  to  his  specimens,  it  seems  advisable 
to  give  a new  name  to  those  that  cannot  reasonably  be  put  under 
P.  distans . 


(To  be  continued .) 


THE  FERNS  OF  NORTH-WESTERN  TND1A, 

Including  Afghanistan,  the  Trans-Indus  Protected  States, and  Kashmir: 
arranged  and  named  on  the  basis  of  Hooker  and  Baker’s  Synopsis  Fillcum, 
and  other  works,  with  New  Species  added. 

By  0.  W.  Hope. 

( Continued  from  Vol.  XII , page  633.) 

Part  III.— THE  GENERAL  LIST. 

Ord.  FILICES. 

Sub-Ord.  I.  Gleicheniace^b,  hr. 

Genus  1.  GLEICHENIA,  Sm. 

Sub-genus  Mertensia.  > 

L G.  dichotoma,  Willd.  ; Syn.  Fil.  15.  G.  linearis,  0.  B.  Clarke  in 

0.  R.  428.  6r.  linearis , Bunn.,  under  Polypodiura,  Bedd.  H.  B.  4. 

N.-W.  P.  : Kumaun — 35-6000',  S.  and  W.  ; Davidson  ; Askot,  common  4-5000' 
Dutbie  ; 6000'  Trotter  ; 7500’  MacLeod. 

Distrib. — Asia  : N.  Ind.  (Him.) — Nepal,  Sikkim,  and  B notan  4-7000'.  Assam— 
Dehing  R.  ; Khasi  H ills  5000',  “common.1'*  C.  B.  Clarice  ; Sylhet.  Centr.  Prov. — 
Pachmarbi,  But  hie.  Centr.  Ind.,  S.  Ind.  and  Ceylon  : mountains  up  to  6000'.  Burma  : 
Tenasserim,  S.  Andamans.  Malay  Penins.  and  Sumatra.  E.  Timor,  H.  O . Forbes , 
an  erect  fern.11 

Scandent  over  other  jungle,  sometimes  for  several  hundred  feet,  often 
root  big  (Clarke).  Probably  the  fern  said  to  form,  in  Kumaun,  jungle 
difficult  to  penetrate  ; but  see  above  as  to  the  habit  of  the  plant  in  Timor. 
Sub-Ord.  II.  Hymenophyllace^:. 

Genus  2.  HYMENOPHYLLUM,  L. 

1.  H.  exsertum,  Wall.  ; Syn.  Fil.  58  ; C.  R.  436  ; Bedd.  H.  B.  30. 

N.-W.  P.  : T.  Garh. — 7-8000',  P.  W.  Mackinnon  ; Brit.  Garli.  9000'  Dutbie  ; 
Kumaun  6-8000'*,  S.  and  W.,  Hope,  Duthie,  J.  R.  Reid,  Trotter. 

Distrib. — Asia  : N.  Ind.  (Him.)— Nepal,  Sikkim,  and  Bhotan.  4-9000',  very 
common  eastward.  Assam — Khasi  Hills  2-5500',  common  ; Manipur,  Clarke , Watt. 
Centr.  Prov3.,  very  common  (Bedd.).  S.  Ind.:  W.  Ghats,  Madras  Presidency.  Burma: 
Tenasserim.  Ceylon.  China  : Yunnan. 

2.  H.  polyanthos,  Sw.  • Syn.  Fil.  60  • C.  R.  4S7  ; Bedd.  II.  B.  31. 

N.-W.  P.  : Kumaun — Dwali  and  Namik  8-9000',  S.  and  W.  ; Pindar  Gorge  7-flOOO 
Trotter. 

Distrib.—1 Widely  diffused  throughout  the  Tropics,  and  a little  beyond  them,  both 
north  and  south  11  Amer .:  from  Cuba  and  Jamaica  southward  to  Brazil,  S.  Chili,  and 
Juan  Fernandez.  Asia  : N«  Ind.  (Him.)— Sikkim  and  Bhot&n  1000-12,000',  abundant 
eastward.  Assam— 2-6000',  “ very  common,11  Clarke;  Kohima  9000 \ Clarke.  S.  Ind.: 
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W.  Ghats  of  Madras  Presidency.  Burma.  Ceylon.  Malay  Penins.  Java.  N;* Zealand. 
Afr.\  W.  Trop.;  Masc.  Isles. 

Genus  3.  TRICHOMANES,  Smith. 

1.  T.  Filicula,  Bory  ; Syn.  Fil. '81.  T.  bipimctatwn,  Poir.,  C.  R.  440  ; 
Bedd.  H.  B.  41. 

Punjab:  Simla  Reg. — 55-6000',  Edgew.,  Hope,  Gamble,  Blanf.,  Trotter. 

N.-W.  P. : D.  D.  Zb'sf.— -Mussooree  55-6000',  frequent,  Duthie,  Mackinnons,  Hope 
Kumaun. 

Distkib. — Asia  : N.  ind.  (Him.) — Nepal,  Sikkim,  Bhotan  5000'  and  upwards 
common  eastward.  Assam — Khasi  Hills  2-5000'  and  upwards,  common  ; Manipu 
Watt.  S.  Ind.— -All  the  W.  forests  of  Madras  and  Bombay  Presidencies  up  to  8000 
Burma.  Nicobar  Isles.  Ceylon.  Malay  Penins.  Tonkin.  Java.  Borneo.  Formosa. 
Japan.  China.  Polynesia.  Afr.  : Fernando  Po,  Natal,  Cape  Colony,  and  Masc- 
Isles. 

This  fern,  in  N.-W.  India  at  least,  is  often  slightly  white-powdered,  when 
dried,  and  generally  highly  aromatic,  the  scent  being  like  that  of  some 
umbelliferous  plant.  My  specimens,  collected  at  Simla  in  1871,  are  still 
fragrant.  It  grows  in  sheets  or  sods  on  rocks  and  tree  tranks,  just  as 
Hymenophyllum  Tunbridyense  does  in  Europe,  the  creeping  rhizomes  and 
the  roots  being  matted  together.  Specimens  collected  by  Mr.  G.  Mann  in 
the  Khasi  Hills  of  Assam,  at  5000',  are  large  and  stiff,  up  to  5 inches  long. 

2.  T.  pyxidiferum  L. ; Syn.  Fil.  81  ; C.  R.  140  ; Bedd.  H.  B.  42. 

N.-W.  P.  : T Garh. — Bok.  Mt.  9-10000',  Duthie  ; Kumaun—  Pindar  8000', 
Stracbey  1856,  in  Herb.  Hx>rt.  Calcutta. 

Distrib. — Amer,:  From  Mexico  and  W.  Ind.  southward  to  Brazil  and  Peru.  Asia: 
N.  Ind.  (Him.) — Sikkim.  Assam— Khasi  Hills  and  Cachar.  E.  Bengal — Chittagong 
0-1500',  common.  S.  Ind.  Forests  (Bedd.y  Burma.  Nicobar  Isles.  Malay  Penins, 
(6  in.  1.)  Borneo.  New  Caledonia.  Afr.:  Angola,  Cape  Colony,  and  Masc.  Isles. 

Mr.  Clarke  says  there  is  no  Himalayan  example  of  this  at  Kew,  except  a 
scrap  from  Levinge,  said  to  be  from  Darjiling.  I possess  a specimen 
collected  and  given  to  me  by  Levinge  in  1871.  There  is  a specimen,  from 
the  Victoria  Fal]s,  Darjiling,  G500',  collected  by  Levinge,  and  presented 
by  me,  I think,  in  the  Saharanpur  Herbarium  ; and  in  Mr.  Gamble’s 
herbarium  I find  a sheet  from  the  Tisba  Valley,  Darjiling  district,  1000', 
No.  5052,  collected  by  him  in  Septr.  1873 ; another,  sheet,  collected 
by  him  Darjiling  7500.,  No.  7216,  Octr.  1879;  and  a third,  No.  8084, 
Darjiiing,  May  1880.  There  is,  therefore,  no  doubt  that  this  species  is 
found  in  the  Himalaya,  and  that  it  extends  to  the  westward  of  the  Ganges, 
for  the  plant  got  by  Mr.  Duthie  in  Tehri  Garhwai  has  the  distinctive 
broadly  winged  or  bell-mouthed  tube  enclosing  the  fruit.  Some  specimens 
from  Eastern  India  are  much  larger  and  stiffer  than  those  just  mentioned. 
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Sllb-Ord.  III.  POLYPODXACEiE. 

Genus  I.  ONOOLEA,  L , Siv.%  Mett TToo/r. 

Sub-genus— Steuthiopteexs,  IF. 

1.  O.  Orientalis,  Hook.  ; Syn.  Fil.  46  ; C.  R.  434.  Struthiopteris 
orientalis , Bedd.  H.  B.  20. 

N.-W.  P. : D.  D.  List. — Jaunsar— -Lokandi  Hill,  8-8500',  Duthie  30-4-1894,  Gamble 
6-1894. 

Distrib. — Asia.:  N.  Ind.  (Him.)— Sikkim,  Lachen  12,000'  Hook  fil.:  9000'  Ehves  ; 
Leriuge , 12,000'.  Assam— nions  ; Khasia — Jerdon , Mann.  W.  China.  Japan — 
Hakodadi. 

This  is  new  to  N.-W.  India  : the  station  was  discovered  first  by  Mr.  Duthie, 
who  informed  me  at  the  time.  I have  a specimen  from  Mr.  Gamble,  collected 
by  him  in  the  same  locality,  later. 

Genus  5.  WOODSIA,  Br. 

Sub-genus— Euwoodsia. 

1.  W.  liyperborea,  R,  Br.  ; Syn.  Fil  46  ; 0.  R.  434  ; Bedd.  H.  B„  20. 

Afghan.  : Kuram  Valley— Shendtoi  HiJls  10,500',  Aitch.,  No,  983,  9-7-1879 

Kashmir  : Sind  Valley — 75-8000' , Levinge,  once  collected  ; Masjid  Valley  : 
32-13,000' ; Tajwak  Nala , near  Sonamarg  9-10,000'  ; Liddar  Valley , Sonsal  NaJa, 
13-14,000'  ; Liddar  Valley , above  Kainmal,  12,000',  Duthie  1893. 

Punjab  : Kullu — near  summit  of  Rotaug  Pass,  Edgew.  171,  in  Herb.  Hort.  Kew 
named  IP.  Ilvensis , R.  Br.,  on  same  sheet  with  Scotch  and  Norwegian  specimens. 

N.-W.  P. : British  Garh.—ne ar  Kuari  Pass,  11-12,000',  Duthie  1885  ; Kumaun — 
Kutti  Valley  12-13,000',  Kutti  Yangti  Valley  14,000',  Duthie  1886. 

Nepal  W.  : Nampa  Gadk,  12-14,000',  Duthie  1886. 

Distrib. — X.  Amer  : Canada,  in  high  northern  latitudes,  to  the  Saskatchawan 
River  : not  in  the  XJ.  S.  A.  Europe  : Norway,  Sweden,  Russia,  frequent ; Brit.  Isles — 
N.  Wales,  Scotland,  rare;  French  and  Swiss  Alps;  Tyrol;  Spain— Pyrenees ; 
Corsica  and  Sardinia  ; Carinthia  ; Silesia.  Scarce  in  Central  and  South  Europe  ; 
though  locally  abundant  in  a few  spots.  Asia  : Ural  Mts.;  the  Amur  and  Manchuria, 
Mongolia  and  Chim 

Dufrhie’s  specimens  from  Kashmir,  No.  13148  especially,  and  Nos°  13226 
and  14127,  are  very  woolly  ; but  they  do  not  warrant  the  rehabilitation  of 
Hooker’s  IF.  lanosa^  because  the  specimens  on  which  Hooker  founded  that 
species  are  all  undoubtedly  Gymnogramme  Andersoni , Bedd.  Duthie’s  specimens 
have  all  distinctly  the  indusium  of  Woodsia,  and  neither  the  shape  nor  the 
colour  is  that  of  G.  Andersoni , to  which  Baker  in  his  Summary  of  New  Ferns, 
18»91,  refers  IF.  lanosa.  Duthie ’s  British  Garhwal,  and  one  of  his  Nepal 
specimens  are  more  glabrous  than  the  normal.  I have  also  a glabrous  plant, 
got  by  Duthie  in  Knmaun,  with  fronds  larger  than  usual ^ aDd  elongated 
pinnatifid  pine  a?,  which  may  be  a new  species, 
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Sab-genus- — Physematium. 

2.  W.  elOXlgata,  Hook.  ; Syn.  Fil.  47  ; 0.  R.  435  ; Bedd.  H.  B.  22. 

Punjab:  Chamba  State — Ravi  Valley  11,000',  McDonell  ; Simla  Reg,  8-10,000'; 
Gamble,  Collett,  Hope,  Bliss  ; Kulluy  Trotter. 

N.-W.  P.:  T.  Garh.  9-10,000',  Lev.,  Duthie,  Herschel,  Mackinuons  ; Brit.  Garh. 
7-12,000'  Mrs.  Fisher ; Duthie  ; Kumaun  7-10,500'  S.  and  W.,  Davidson,  Duthie,  Trotter, 
MacLeod. 

Distrib.— Asia  : N.  Ind.  (Him.),  Sikkim,  7-12,000',  frequent. 

This  fern  grows  to  a much  larger  size  than  is  stated  in  the  books.  The 
Syn.  Fil.  gives  a span  to  1 ft.  as  the  length  ; Clarke — 9 in.  l.;  1 — 1}  in.  br. ; 
and  Beddome — 1 ft.  x 1-1£  in.  I have  a frond  collected  by  the  Mackinnons  in 
T.  Garhwal  which,  were  it  complete  at  the  apex,  would  be  about  18  in.  1.  by  2£ 
in.  br.,  without  the  stipe  ; and  I find  a note  of  having  seen  in  their  collection 
a frond  nearly  two  feet  in  length. 

Genus  6.  SPH^EROPTERIS,  Wall. 

1.  S.  Barba ta,  Wall.  ; Syn.  Fil.  49.  Peranema  cyatheoides , Don, 
C.  R.  435  ; Bedd.  H.  B.  22. 

N.-W.  P.  : Brit.  Garli. — 7-9000',  P.  W.  Mackinnon,  April,  1881,  Mrs.  Fisher. 

Distrib.  — Asia  : N.  Ind.  (Him.),  Nepal,  Sikkim,  Bhotan,  6-10,000',  plentiful 
eastward.  Assam — Khasi  Hills,  45-6000,  plentiful.  Manipur.  S.  Ind — Annamallay 
Hills,  6000'. 

This  plant  is  new  to  the  westward  of  Nepal,  and,  so  far  as  I know,  has 
not  been  collected  in  the  N.-W.  Himalaya  by  any  one  but  Mr.  Mackinnon 
and  Mrs.  Fisher.  A specimen  of  Wallich’s  in  Kew  from  Nepal  is  named 

Aspidium  spectnbile. 

Genus  7.  DICKSONIA,  L'Herit . 

Sub-genus — Patan  ia  , Presl. 

1.  D.  scabra,  Wall.  ; Syn.  Fil.  54  ; C.  K.  430.  Dennstadtia  scabra , 
Bedd.  H.  B.  24. 

Punjab  : Simla  Reg . — 5-6500',  Edgew.,  Gamble,  Blanf .,  Trotter,  Bliss. 

N.-W.  P.  : D.  D.  List.— 4500'  (and  upwards  ? ),  Herschel,  P.  W.  Mackinnon,  and 
Hope  ; T.  Garh.  45-5000',  Hope  ; Kumaun , “ No.  14,  16-6-49, 1,1  in  Herb.  Hort.  Saha- 
ranpur  ; near  Naini  Tal,  Hope,  1861  ; 6500',  MacLeod,  1893. 

Distrib. — Asia  : N.  Ind.  (Him.)— Sikkim,  Bhotan  (4-8000'),  common  eastward. 
Assam— Khasi  Hills  4-6000',  common.  Burma  and  Malay  Penins.  generally,  very 
common,  Bedd. 

New  to  the  westward  of  Kumaun,  I think. 

2.  D.  appendiculata,  Wall.  ; Syn.  Fil.  54 ; C.  R.  436.  Dmnstmdtia 
appendiculata,  Bedd.  H.  B.  26. 

N.-W.  P.  : Brit.  Garh.. Upper  Ganges  Valley  5000',  P.  W.  Mackinnon,  April, 
1881  ; Kumaun  5-10,000',  Edgew.,  S.  and  W.,  Duthie,  Trotter,  MacLeod, 

Distrib.— Asia  : N.  Ind.  (Him.) — Nep&l,  Sikkim, 
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New  to  the  westward  of  Kumaun.  British  Garhwal  specimens  were  given 
to  me  by  Mr.  Mackinnon  soon  after  collection. 

Genus  8.  DAVALLIA,  Smith. 

Sub-genus — Leucostegia,  Presl. 

1.  D.  membranulosa,  Wall.  ; Syn.  Fil.  91  ; 0.  R.  442.  Leucostegia 
membranulosa , Bedd.  H.  B.  50. 

N.-W.  P. : Mohargiri  Pass  6500',  S.  and  W.,  1848  ; Davidson  1875  ; 

Duthie  1884-86  ; 4700',  Hope  1890,  4*  6-10, 000' ,*’  MacLeod  1893. 

Distrib. — Asia  : N.  Ind.  (Him.)— Nepal,  Sikkim,  Bhotan  (4-10,000').  “ Assam*' 
in  Herb.  Ilort.  Sahar  (ex  Herb.  Hort.  Calc.)  B,  Assamica  on  ticket. 

1 cannot  see  the  nearness  to  D.  multidentata  which  Mr.  Clarke-  sees. 
D.  niemhr.  is  bi-pinnatifid  to  a winged  rhachis  : D.  multident,  is  tri-pinnatifid 
to  a winged  rhachis  in  all  the  specimens  I have  seen  but  one  ; in  other  words, 
a frond  of  D.  membran.  a pinna  of  D.  multident.  The  exception  is  a frond 
collected  by  Levinge,  Darjiling,  7000',  1879,  given  by  me  to  the  Herbarium  of 
the  Imperial  Forest  School,  Debra,  which  is  truly  lanceolate,  and  measures  only 
about  8,  X 3 st.  3J7'.  D.  multidentata  is,  I think,  a more  coriaceous  plant 
than  is  D.  membranulosa,  and  dries  of  a darker  colour.  A striking  feature  of 
D . membranulosa  is  the  small  glistening  involucre,  which  seems  very  persistent. 
This  is  not  mentioned  by  any  of  the  authorities  I cite.  In  this  respect 
D.  membranulosa  is  like  D.  assamica , Baker. 

2.  D-  immerse, , Wall.  ; Syn.  Fil.  91  ; C.  R.  443.  Leucostegia  immersa , 
Bedd.  H.  B.  51. 

Punjab  : 6'Aa»i&a--Dalhousie,  McDonell  ; Simla  Reg.— Simla,  Collett,  Bliss,  rare. 

N.-W.  P.  : B.  B.  Bist. — Mussooree  6-7000',  Herschel,  Mackinnons,  Hope,  A.  Camp- 
bell ; Dehra  Dun  2600,  Hope ; Kurnaun , S.  and  W.,  Davidson  5-8000',  Duthie 
47-5000',  Hope  47-5000',  Trotter  75-8030/ 

Distrib.— Asia  : N.  Ind.  (Him.)— Nepal,  Sikkim,  Bhotan  3-6000',  plentiful 
Assam  — Rhasi  Hills  4-5000',  common.  Bengal— Parasnath  Mt.  (summit),  Hook 
til.,  Br.  J.  J.  Wood , 1880.  N.  Manipur,  C.  B.  Clarhe  5500',  Watt  6000'.  S.  India— 
Madras  Presidency,  W.  Mts.  “ very  abundant  in  Coorg,  growing  on  trees*'’  (Bedd.) 
Malay  Penins.,  Java. 

The  authors  of  the  Synopsis  Fillcum  say  this  JDavallia  is  peculiar  in  having 
the  rhizome  developed  beneath  the  surface  of  the  soil,  but  Beddome  says  that 
in  Coorg  it  grows  on  trees.  Clarke  says — “ rhizome  much  underground,  and 
there  without  scales  ; the  tips  above  ground  with  chestnut  lanceolate-acute 
scales.”  At  Mussooree  the  fern  grows  on  rocky  ground  or  on  rocks,  and  I have 
seen  it  in  Kurnaun  on  rocks.  Down  in  the  Dehra  Valley  (Dun)  it  grows  on 
precipitous  sandstone  rocks,  and  I noted — “ rhizome  creeping  on  rocks,  but 
burying  itself  in  qrevices  where  possible.” 
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3.  D.  Clarkei,  Baker,  in-Hook.  Ic.  t.4625  ; Syn.  Pil.  91.  D.  darece- 
formis } Levinge  MS. ; C.  R.  443.  Leucostegia  HooJceri , Moore,  under 
Aerophorus , Bedd.  H,  B.  S2. 

Punjab  : Chamba  10,800/  ‘J.  Marfceu  1898,  Simla  1?^.— Hattu  and  Baghi  Koad, 
Bliss,  22nd  Sept.  1890  ; u Sirmur  9-11,000',  T.  T.1*,  in  Herb.  Hort.  Kew.  (Another 
ticket  for  same  specimen  bears—' u Hattu  8/49.") 

N.-W.  P.  D.  D„  List. — Jaunsar,  Chaehpur,  Peak,  lu,500/  Gamble  1898. 

Distrib.— Asia  : N.  Jnd.  (Him.),  Simla  Reg.  9000',  very  rare;  Sikkim, 
3 hot  an,  5-12,000',  Hook.  fil.  et  Thom. , Clarke , Levinge , Gamble , rare. 

I detected  this  among  Mr.  Bliss’s  ferns  sent  to  me  for  inspection  by  Mr. 
Trotter,  and  pronounced  it  to  be  D,  Clarkei  y Baker,  from  reading  Beddome’s 
description  of  Leucos . Hookeri , Moore,  but  I had  not  my  Sikkim  specimens 
(from  Levinge)  at  hand  to  compare  it  with.  I sent  Mr.  Bliss’s  plant  home  to 
Mr.  Levinge,  who,  in  returning  it,  wrote-— “ The  Davallia  you  sent  me  is  cer- 
tainly D.  Clarkei , identical  in  all  respects,  rhizome,  scales,  indusium,  &c.,  with 
my  Sikkim  specimens.  It  is  quite  different  from  D.  (or  Polypodium)  dance - 
formis . D.  Clarkei  is  very  rare  in  Sikkim,  only  once  or  twice  found  I believe.” 
Clarke  in  the  6 Review  ’ says  that  D.  dareceformis  is  frequent,  both  in  the 
Himalaya  and  Khasi  hills  ; but  in  a subsequent  paper  (Journ.  Linn.  Soc.  Bdt. 
Yol.  XIX,  291)  he  says  that  Levinge  united  ferns  of  two  different  genera  in 
one  species.  Poly  podium  dameforme,  Hook.,  is  I believe  quite  common,  in  the 
Khasi  Region,  and  I have  never  seen  an  involucre  on  it.  I gather  that 
Levinge  inclined  to  agree  with  Beddome  that  P.  dareceforme  might  be  a Leu- 
costegia  nearly  allied  to  D,  Clarkei . The  indusium  of  D.  Clarkei  is  very  broad, 
and  quite  persistent.  In  Gamble’s  plants,  some  collected  by  himself  in 
Sikkim,  and  afterwards  kept  in  cultivation  at  Darjiling,  I see  large,  broad 
beautifully  orange-red  scales  scattered  over  stipe  and  rhachiscs.  The 
locality,  variously  called  46  Sirmur,  9-11,000'  ” and  Hattu,”  where  Thomson 
got  the  specimen  in  the  Kew  Herbarium,  is  doubtful ; but,  as  the  hills  of  the 
Sirmur  Territory,  south  of  Simla,  are  not  so  high  as  9-11,000',  I think  Hattu 
Mt.,  eastward  of  Simla,  the  summit  of  which  is  10,500',  must  be  the  real 
habitat,  and  Mr  Bliss’s  discovery  of  the  plant  at  a lower  level  on  that  mountain 
41  years  later,  confirms  this  view'.  Anyhow,  eleven  degrees  of  longitude 
separate  the  Punjab  and  the  Sikkim  habitats.  Large  specimens  of  D . Clarkei 
from  N.-E.  India  are  very  like  Asplmitm  ternifolhim,  Don,  in  shape  and 
cutting.  After  the  above  was  sent  to  press  Mr.  Duthie  sent  me  large  and 
beautiful  specimens  collected  in  uhamba  by  Mr,  J.  Marten,  in  a quite  young 
state  • and  about  the  same  time  Mr.  Gamble  gathered  rhizomes  of  the  plant  in 
Jaunsar  from  which  the  young  fronds  of  1898  had  not  yet  sprung  up. 
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[I  have  struck  out  of  this  list  Davallia  pulchra , -Don,  as  I find  that  the 
common  low-level,  arboreal  fern  I and  other  collectors  have  been 
calling  by  that  name  is  D.  pseiidocystopteris , viz. — No.  4 , infra,  1 do 
not  think  D.  'pulchra  grows  to  the  westward  of  Nepal,  though  it 
seems  to  be  very  common  in  the  N.-E.  H imalaya  and  Assam  (in  the 
Khasi  Hills  at  least),  and  on  the  Western  Mts.  in  S.  India,  and  also  in 
Tenasserim  and  Ceylon.] 

4.  D.  psendo-cystopteris,  Kunze  Bot.  Zeit.  1850,  68.  “Fronde 
humile,  submembranacea,  rigidula,  olivacea,  glabra,  breviter  oblonga, 
acuminata,  tripinnatitida  (s.  qaadripinnata)  ; pinuis  petiolatis,  patentibus, 
oblique  ovato-oblongis,  obtusiusculis,  inferioribus  remotis  ; pinnulis  primariis 
petiolatis.  subrhombeis,  obtusis  ; secondariis  subsessilibus,  oblique  oblongis, 
pinnatisectis.  sc^entis  e basi  cuneato  falcafo-lanceolatis,  longe  acuminatis, 
acatissimis,  subbifidis,  basi  mono-sorophoris  ; indusio  magno,  ovato,  acuto 
membranaceo ; stipite  brevi,  tenero  ; rhachi  universali  subflexuosa,  versus 
apicem  marginata,  parti  alibis  alatis,  flextiosis  ; rhizomate  .... 
Ci/stopteris  Davallioides.  Kze  in  Utt.  184 2.” 

“ Himalaya,  ausden  Sendungen  Fieldings,  von  Moricand  mitgefcheilt.” 

D.  pulchra.  Don,  var.  pseudo-cysloptens  (sp.),  Kze.,  C.  R.  444.  Leumtogia 
pseudccystopteris . Bedd.  H.  B.  54. 

Punjab  : Chamba—^W  ; Kang r a Vy.  Dist.  7’000' ; Aland i State  5500';  Simla 
Reg.  5-8000/>f’  very  abundant  on  trees (Blanford). 

N.-W.  P. : D.  D.  Bfat.— Mussooree  and  vicinity  5-7000',  everywhere  clothing 
the  branches  of  the  oak  trees  j T.  Garh . 5000' ; Kumaun  4500—11,000'. 

Distrib.— Asia  : N.  Ind.  (Him.)— Nepal,  Sikkim  and  Bhotan  up  to  11,000'. 
Assam — Kbasi  Dist.  3-6000',  common. 

The  plant  from  the  localities  enumerated  above  is  the  common  low-level 
arboreal  Davallia.  Specimens  differ  from  each  other  in  texture  and  cutting, 
correspondingly,  perhaps,  to  the  age  and  degree  oi  fertility  of  the  plant ; but 
I do  not  think  any  of  them  are  D.  chmrophylla , Wall.,  which  has  been  assumed 
to  be  D.  pulchra,  Don  (an  older  name),  and  which  is  common  from  Nepal  east- 
ward to  Assam  and  Burma,  and  in  South  India  and  Central  Ceylon.  I have 
had  great  difficulty  ia  determining  'what  this  plant  is,  but  probably  it  is 
Kunze’s  plant,  which,  there  are  reasons  to  believe,  was  collected  in  the  Simla 
Region.  His  description,  which  I have  quoted  above,  is  defective  in  that  he 
could  say  nothing  about  the  rhizome  ; and  I cannot  see  that  the  indusium  (in 
my  material)  is  large,  as  he  said  it  was,  but  it  appears  on  young  and  undamag- 
ed specimens  “ ovate,  acute,  membranaceous.”  As  I found  that  no  type  speci- 
mens of  Kunze’s  plant  existed  in  the  Kew  or  British  Museum  Herbaria,  I 
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asked  Mr.  Gustav  Mann  to  inquire  for  them  in  Germany,  and  his  reply,  receiv- 
ed on.  the  4th  January,  1898,  gave  me  the  clue  I wanted.,  Mr.  Mann  found 
that  there  is  a type  sheet,  of  two  specimens,  in  the  Botanic  Museum,  Leipzig, 
and  he  sent  me  a pen  and  ink  sketch  tracing  of  the  larger  of  the  specimens, 
and  copies  of  Kunze’s  two  tickets  belonging  to  it.  The  older  ticket,  bears— 
“ Oystopteris  davallioides , Kunze,  in  litt.  ad  Moricand,  4/43  ; species  insignis 
Leucosleyeis  affinis , Presl.  Himalaya  Fielding,  Ex  herb.  Moricand,  4/42.” 
The  newer  ticket  bears — “nunc — Davallia  (Letic.)  pseudocystopteris^  Kze.— 
chaerophyllum , Hook.  Sori  et  indusia  in  apire  nec  in  decursu  venae  ; ita  qne 
Davallia .”  Mr.  Mann  has  written  on  the  tracing — “ Rhizome  there  is  none, 
and  the  lower  part  of  the  stipe  is  also  wanting.  The  frond  is  lanceolate  as 
shown  in  this  tracing.  The  sori  are  not  ripe  in  this  specimen,  and  no  sporangia 
developed,  the  indusia  are  distinctly  pointed  (A) : the  ultimate  segments  very 
acute  and,  as  well  as  the  other  cutting,  just  like  that  on  a specimen  collected 
by  Blanford,  16-8-1885,  on  Summer  Hill,  Simla,  7000'.”  The  tracing 
shows  a lanceolate  frond  8"  1.  by  2f-;/  br.,  the  lowest  pair  of  pinnae  slightly 
shorter  than  the  two  next  pairs,  but  broader.  On  getting  Mr.  Mann’s  letter 
I recollected  that  some  of  my  N.-W.  Himalayan  specimens  which  I had  been 
calling  D.  pulchra  had  iudusia  “ ovate,  acute,”  though  very  small,  and  I found 
I had  been  overlooking  Kurze’s  description  of  the  iudusium.  I turned  up  my 
specimens,  and  verified  my  recollection.  In  immature  specimens  the  ovate, 
acute,  membranaceous  iudusium  is  quite  distinct,  but  when  the  sori  develop 
and  ripen  the  indusium  is  pushed  back  and  shrivels,  and  the  true  shape  is  not 
seen  ; and,  also,  specimens  get  damaged  in  the  press.  Mr.  Mann,  in  his 
letter  to  me,  says  that  the  ultimate  segments  of  Kunze’s  type  specimen  are 
perhaps  a little  longer  than  those  of  a Mussooree  specimen  he  has  from  me, 
but  that  otherwise  the  cutting  is  exactly  the  same.  He  also  writes— 4*  The 
remark  4 = clmropfnjUum , Hook.,’  on  Kunze’s  libel  was  written  by  Kunze,  but, 
as  seems  to  me,  at  a later  date-  There  is  a second  sheet  of  D.  pseudocydop - 
tens  in  the  Botanic  Museum,  ! eipzig,  which  has  written  on  the  label  * Davallia 
cheer  ophylla , Wall.  Herbar.  Sprengelianum,  17260,  ah  ipso  ! * but  not  written 
by  Kunze.  This  specimen  is  put  together  with  the  above  type  sheet  in  the 
same  wrapper  ; it  is  the  common  Indian  form  of  pseudocystopteris , with  deltoid 
frond.”  The  usual  shape  of  frond  of  the  plant  I identify  as  D.  pseudocystopteris 
is  certainly  deltoid,  or  at  least  sub-deltoid,  but  I have  a lanceolate  frond  on  the 
same  rhizome  with  deltoid  fronds.  The  rhizome  is  of  course  creeping  and 
branching,  and  it  appears  to  have  broadly  ovate  scales,-  peltately  attached,  not 
adpressed,  smaller  than  the  similar  scales  of  the  next  species,  D.  Beddomei ; 
they  are,  however,  rarely  present  in  my  material.  Underneath  the  scales  the 
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rhizome  appears  to  be  covered  with  a detachable  skin  or  bark,  somewhat  wrin- 
kled or  striated.  It  is  desirable  that  specimens  of  this  plant  should  be  collected  at 
various  stages  of  growth,  to  show  the  rhizome  scales  and  the  indusium  distinctly. 

It  will  be  observed  that  Kunze  at  first  called  this  plant  Cystopleris  daval- 
liodes,  but  finding  it  was  a Leucostegia  in  everything  but  the  shape  of  indusium, 
finally  named  it  D . (Leuc.)  pseudocysiopteris,  the  name  being  evidently  sug- 
gested by  the  shape  of  the  indusium,  which,  however,  does  not  seem  to  have 
its  base  inserted  under  the  sorus  as  in  Cystopleris.  Further  examination  may 
show  that  this  plant,  from  the  shape  of  the  indusium,  deserves  to  be  put  in  a 
separate  genus,  or  sub-genus,  as  much  as  other  Davallias  do. 

5.  D,  Beddomei,  n.  sp’.  Plate  I.  (see  Part  II.,  p.  527). 

Punjab  : Chamba— J.  Marten,  1898. 

Sub-genus  Microlepia,  Presl 

[Kumaun  is  given  by  Clarke,  in  his  ‘Review,’  as  a habitat  for  D.  ( Micro,) 
mar g mctlis,  Wall.,  and  also  for  IJ.  calvescens , Wall.,  which  he  places 
as  a variety  of  that  species  ; but  as  there  is  a mistake  in  the  citation  of 
Wallich’s  catalogue  number  by  Hooker  in  the  Species  Filicum  which  he 
follows,  he  thinks  the  locality  “ Kumaun  ” may  be  a mistake.  Beddome 
has  copied  Clarke  without  any  such  reservation.  Hooker  did  not  give 
Kumaun  as  a habitat  for  D.  villosa , Wall.,  which  is  placed  as  a 
synonym  of  D . marginalis  in  the  Synopsis , but  only  Nepal  : he  gave 
Kumaun  as  a habitat  for  D.  calvescens , Wall.,  which  he  considered  a 
distinct  species.  On  his  type  sheet  of  D.  villosa , Wall,  Cat.  244,  in  the 
Calcutta  Herbarium,  Wallich  wrote— “ Legi  in  Napaliat  1821.”  The 
entry  in  the  original  catalogue  in  Calcutta  is  of  this  specimen  only  ; 
and  Dr.  Prain  has  shown  me  that  there  was  no  subsequent  entry.  I 
have  seen  no  specimen  of  either  of  these  ferns,  collected  in  modern 
times  in  Kumaun,  or  the  westward  of  it.  Mr.  Clarke  seems  to 
have  been  misled  by  two  sheets  in  the  Kew  Herbarium  without  tickets, 
but  marked  on  the  sheets  by  Sir  W.  J.  Hooker — ‘‘  Davallia  calvescens , 
Wall.,  Cat.  2683,  Kumaun,  Wall.”  This  is  not  warranted  by  the  entry 
in  the  catalogue.  The  distribution  of  the  species,  or  of  both  species,  is 
Asia.  Nepal,  Wallich  • Assam — Khasi  Hills,  Griffith,  Mann  ; Mikir 
Hills,  Simons,  N.  Manipur,  Clarke.  Toukin^Balansa.  Formosa,  Wiljord. J 
Sub-genus  Microlepia,  Presl . 

0.  D.  Wilfordii,  Baker  ; Syn.  Fil.  98.  D.  rhomboidea,  Hook.  2nd 
Cent.,  t.  48,  not  Wall. 

“ Caudice  gracili  elongate  repente  atro  nitidissimo  fragili,  stipitibus  spams 
3-4  uncias  longis  stramineis  nitidis  basi  ebeneis,  frondibus  C-8  unoias  longis 
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oblongo  lanceolatis  acuminatis  tenui-membranaceis  pallide  viridibus  pinnatis, 
pinnis  patentibus  inferioribus  remotis  subunciam  loDgis  rhoinbeo-subtriangu- 
laribns  longo  petiolatis  profunda  pinnatifidis  subpinnatisve  oblique  obovatis 
inequaliter  lobatis,  sterilibus  serrulatis,  venis  subflabellatira  dichotomis  apice 
soriferis,  invol  ris  orbiculari-cuneatis  membranaoeis  apice  erosa  solum modo 
libera  iobulis  fondium  marginis  confomxibus,  rhaobibus  gracilibus 
subfiexuosis,  pinnis  supremis  sublanceolatis.” 

Mr.  Baker’s  description  is 

53  D.  (Micro.)  Wilfordii9  Baker  ; rhizome  creeping  ; st.  4-6  in.  1.,  slender, 
naked,  flexuose ; Jrond  6-9  in.  L,  2-3  in.  br.,  lanceolate,  tripinnatifid  ; lower 
pinnae  deltoid,  stalked,  about  1 in.  I,  \ in.  br.,  cut  down  to  the  rhachis  below 
with  broadly  ovate-rhomboidal  sharply  toothed  pinnules  ; texture  herbaceous  ; 
rhackis^nA  both  surfaces  naked  ; sort  2-6  to  a pinnule,  apical  in  the  teeth.— Zb 
rhomboidea^Kook.  2nd  Cent.,  t.  48,  not  Wallich.  Microlcpia  Wilfordii,  Moore. 

Hab.— Japan  ; gathered  by  both  Messrs.  Wilford  and  Oldham.” 

Kashmir  ; “ Bcrniar  Nala  — 5,000' ; wet  place,”  J.  C.  McDonell,  June,  1897. 

DiSTRiB.~-J.sm  : C'iina— M.  Tsien  Mts., Faber  1885  ; Manchuria,  between  Mukden 
and  Tung-che-Shien,  11.  E.  M.  Jame j?,  1886  ; Peking  Mts.,  W.  Hancock  1880  : *•  In 
shady  glens  by  streams,  along  with  Cysiopt-aris  frapdis^;  Dr.  Bret  schneider,  “ Flora 
Pbkiuensis,  1880  (?).  Korea — Am-nok  River,  Pbyingan  Province,  1884.  Japan — 
Hakodadi,  C Wit  o-rd , No.  103T,  1869  ; Yokohama,  R.  Oldham , 7/61,  No.  99,  “on  rich 
moist  banks  on  the  hillsides  Maxim Iter’  Sec.,  1862,  F.  V.  Dickens  11. 
Yokohama  and  Bukenje,  Jas . Bissett , 1887  (/),  Yokohama,  Maries  { from  Veitch,  1880), 
Ilancocky  144,  1885  ; “ Japan Fmirie , Nos.  §12  and  4228;  Japan— Mt.  Akagi 
1888,  from  Science  College,  Imperial  University,  Japan  (Jap.  Wo  renshida). 

This  plant  seems  to  be  more  common  in  Japan  and  N.-E.  China  than  was 
known  when  Sir  W.  Hooker  described  it.  I cannot  find  that  Moore  did  more 
than  name  it.  But  there  is  no  record  from  the  westward  of  the  Peking 
Mountains  except  Mr.  McDoneH’s  discovery  of  it  in  Kashmir  in  1897.  The 
species  seems  to  be  terrestrial,  judging  from  Oldham’s  and  Hancock’s  remarks 
above  quoted,  as  well  as  from  Me  Do  cell’s  specimens,  one  of  which  reached 
me  with  fine  micaceous  sand  adhering  to  the  thin  creeping  rhizome.  The 
cutting  and  texture  are  like  those  of  D.  ( Leuco .)  mrnersa , Wall.,  but  the  frond 
is  narrow,  and  the  sori  are  much  smaller  and  apical. 

In  reply  to  an  inquiry  as  to  habitat,  and  for  further  material,  Mr. 
McDonell  wrote,  in  November.  1899,  that  this  is  a terrestrial  species:  he  found 
it  growing  in  a shady  glen,  close  to  running  water.  There  was  very  little  of  it, 
and  he  has  not  been  to  the  place  since. 

7.  D.  piatyphylla,  Dot.  ; Syn,  Fil.  99  ; 0.  B.  446.  Microlepia 
platyphyllay  Bedd.  H.  B.  66. 

N.-W.  P. : T.  Garh.— Near  Mussoorie  4,010",  Mackinnons,  1879. 
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Distrib. — Asia  : N.  lad.  (Him.)  Nepal  to  Bhotan  3-5,500',  plentiful  in  Sudsim. 
Assam — Khasi  Hills  3-4, 00u'.  North  Manipur,  5,500',  Clarke , 3,000',  Watt.  Uppef 
Burma,  4,800',  Genl.  Gatacre , 1S89.  S.  India— Madras  Presy.,  throughout  W.  Mts. 
up  to  nearly  6,000'.  Ceylon.  China — Yunnan,  Hancock , 1893. 

A specimen  gathered  in  Tehri  Garhwal  by  the  Messrs.  Mackinnon  was 
given  by  them  to  me  in  1880  or  1881.  The  plant  is  unmistakeable.  That 
appears  to  be  the  only  known  gathering  west  of  Nepal.  D.  lonchitidea y Wall. 
Oat.  240,  is  a synonym. 

8.  D.  hirta,  Kaulf.  ; Syn.  Fil.  100.  D<  polypodioides , Don. ; 0.  R.  447. 
Microlepia  speluncw , var . B.  liirta  (?)  ; Bedd.  H.  B.  08. 

N.-W.  P.  : Brit.  Garh. — 5,000',  P.  W.  Mackinnon,  1881  ; Kumann— Ramganga  R. 
3, G00',  S.  and  W.,  1848,  Sarju-G;»nga  Valley  5,000',  MacLeod  1893. 

Distrib. — Trap.  Amor.  Asia:  N.  Ind.  (Him.),  Sikkim,  Bhotan.  Assam — Khasi 
Hills.  Bengal— Chittagong,  3-5,000',  abundant.  Manipur,  1,000— 4,750'.  S.  Ind.— 
Madras  Presy. — W.  Mts.  Bombay  Presy. — Herb.  Dalzel ; N.  Canara,  2,400',  W.  A. 
Talbot,  Ceylon.  Malayan  and  Polynesian  Isles.  China.  Japan. 

I pass  lightly  over  this  subject,  being  of  opinion  tiiat  the  group  comprising 
D.  strigosa , D.  hirta,  D.  spelwicm,  D.  polypodioides , D.Jlactida,  &c  , requires 
further  study  in  the  field.  But  I think  the  specimens  from  the  westward  of 
Nepal,  above  cited,  come  under  D.  hirtai  Kaulf. 

Sub-genus — Stenolqma,  Fee. 

9.  D.  tenuifolia,  Sw.  ; Syn.  Fil.  102.  D.  chinensis , Sw.,  0.  R.  449. 
Stenoloma  chinensis , Sw.,  Bedd.  H.  B.  70. 

Punjab  : Simla  Reg.— Simla,  5,000',  Blanf . Trotter  6,5-0,800',  Bliss. 

N.-W.  P.  : T.  Garh.-- 4-5,000',  Dnthie  ; Kumann—  Bagesar,  3,000',  S.  and  W.,  1848  ; 
Hawalbagh  and  Dwarahath  “1849M;  in  Herb.  Hurt.  Sahar. ; 6-7,000'  Davidson, 
Trotter. 

Distrib.— Am  : N.  Ind.  (Him.)— Sikkim,  Bhotan  1-7,000',  plentiful  eastward. 
Assam— Khasi  Hills  1-3,000',  common.  Cent.  Prov.,  India— Pachmarhi,  Duthie . 
S.  Ind.— Madras  Mts.  ; The  Deccan  3-6,000'.  Ceylon.  Japan.  Polynesia,  common. 
Afr.— Mascareen  Islands. 

Genus  !0e— CYSTOPTERIS,  Bernh. 

1.  O.  fragiiis,  Bemh.  ; Syn.  Fil.  103  ; 0.  R.  450  ; Bedd.  H.  B.  70. 
Afghan  : Griffith.  Kurran  Valley— Peiwar  Kotal  8,000',  Collett ; 13,000'  Aitch, 
1879,  Harsukh  1894  ; Ishkashin  in  Badakshan , Dr.  Giles  188G. 

Trans-Ind.  States  : Baraul— -Ziarat — many  stations  4,5-11,000',  Harriss  ; Mirga 
Hills,  Gatacre  ; Chitral , F.  E.  Younghusband  1894  ; Hindu  Kush  (or  Pamirs),  Dir. 
Alcoek,  with  the  Pamir  Boundary  Commission,  1895 
Kashmir  : Gilgit , Baltistani  Deosai , Gulmarg  and  Kildny  Shayuk  Valleys 
Ladakh  7-14,000',  many  collectors. 

Punjab  % Hazara , Chamba , Kullu , Lahaul , Kangra  Valley , Simla  Reg.  742,090' 
N.-W.  P. : T.  and  Brit.  Grab.  Kumaun  10-16,000',  common. 

Nepal,  W.:  10-13,000'.  Duthie. 


80  JOURNAL,  BOMBAY  NATURAL  HISTORY  SOCIETY,  Vol.  XIII . 

Distrib.—  N.  Amer.:  Arctic  and  Temperate  Regions  ; California  and  Mexico. 
S.  Amer. — "‘Whole  length  of  Andean  Chain.11  W.  Ind.  Europe  : Everywhere  fiom 
Iceland  and  Novaya  Zemlya  and  Spitzbergen  in  the  Arctic  Regions  to  Spain,  Sicily, 
Cyprus,  and  the  Caucasus.  Asia  : Lebanon,  Persia,  Kurdistan,  Siberia,  Manchuria, 
Kamschatka,  Thibet,  N.  China  ; N.  Ind.  (Him.),  Sikkim.  Australasia.  N.  Zeal. 
Sandwich  Isles.  Aj’r. — Madeira  Fernando  Po,  Abyssinia,  S.  Afr. 

[■ Cystopieris  suedelica , A.  Br.  and  Milde  : Syn.  Fil.  108,  Pas  been  found 
in  the  Chnmbi  Valley,  Thibet,  by  Sir  George  King’s  collectors.] 

2.  C.  montana,  Link.  ; Syn.  Fil.  104  ; Bedd.  H.  B , Supp.  15. 

Kashmir:  “In  woods  above  Gulmarg,  about  9,0(0',  not  higher,  August  1877, 11 
Aitch.  in  Herb.  Hort.  Kew ; Bangas— Muzafarabad — Inayat,  Duthie's  Collr.  21-7-97 
(Saharanpur  Herb.) 

N.-W.  P. : Kumaun— ne&v  Ralam  Glacier  13,000',  No.  8547  ; near  Rama— Dhauli 
Valley  12-18, 00C  ; Byans — Kutti  Valley  1844,000';  above  Nabbi  12-13,000',  No. 
3647,  Duthie  1884. 

Nepal,  W.  : .Opposite  Buddhi  Village  1042,000';  Nampa  Gadh  11-12,000',  No. 
6247,  Duthie  1886. 

Distrib. — N.  Amer. : East  side  of  Rocky  Mts.;  Labrador  ; Canada  W.  Europe  : 
Mts.  of  Scandinavia,  Scotland  (very  rare),  and  Cehtr.  Europe.  Asia  : Kamschatka. 

This  fern  was  sent  to  Kew,  with  other  plants,  by  its  discoverer  in  Kumaun, 
Mr.  Duthie,  but  that  Indian  habitat  is  not  given  in  Mr.  Baker’s  paper, 
“ A Summary  of  the  New  Ferns  which  have  been  discovered  or  described 
since  1874,”  published  in  the  “annals  of  Botany,”  Vol.  V.  No.  XVII, 
ailthou^h  new  habisats  of  other  old  species  are  mentioned.  Beddome, 
though  he  did  not  include  the  species  in  his  Handbook,  has  entered  it  in 
the  Supplement  to  that  work,  published  in  1892,  and  has  quoted  the 
description  given  in  the  Synopsis  Ftlicum , but  he  has  given  as  the  only 
Indian  locality  “Kashmir,”  without  mentioning  the  collector’s  name.  Mr. 
Duthie  sent  me  Kumaun  and  Nepal  specimens  soon  after  he  collected  them, 
and  I know  that  he  has  never  found  the  plant  in  Kashmir.  Beddome  has 
possibly  entered  Kashmir  as  the  Indian  habitat  on  the  strength  of  Dr. 
Aitchison’s  specimen  mentioned  above. 

I may  be  pardoned  for  mentioning  that  I have  an  old  acquaintance  with 
C.  montana , for,  when  on  an  excursion  in  Perthshire,  conducted  by  the  late 
Professor  J.  H.  Balfour,  in  1856  I think,  I discovered  a station  for  the  plant 
on  Ben  Lawers,  on  which  mountain,  in  1836,  it  bad  been  found  for  the  first 
time  in  Scotland  by  Mr.  W.  Wilson,  but  where  it  had  not  since  been  gathered 
for  long.  I have  read  with  interest  that  lately  new  stations  for  this 
fern  have  been  discovered  on  the  border  between  Perthshire  and  Argylshire, 
and  even  in  Dumbartonshire.  It  is  a ‘ far  cry  ’ from  Central  Europe  eastward 
to  Kashmir.  {To  le  continued.) 
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Including  Afghanistan,  the  Trans-Indus  Protected  States, and  Kashmir:  I 
arranged  and  named  on  the  basis  of  Hooker  and  Baker’s  Synopsis  Filicum,  and  ' 
other  works,  with  New  Species  added. 

By  C.  W,  Hope. 

(Continued  from  VoL  XIII,  page  36.) 

Part  III.— THE  GENERAL  LIST. — (co7ilimied). 

Ord.  FILICES. 

Sub-Ord.  III. — Polypodiace^:.— (continued). 

Germs  11.— ADIANTUM,  L. 

1.  A.  lunulatum,  Burm.;  Syn.  Fil.  114  ; C.  R.  452  ; Bedu. 
II.  B.  82. 

Punjab  : Cliamba  ; McDonell  (in  list)  ; Kangra  Valley  W.  2800',  Trotter  j Nandi 
State  4000',  Trotter  ; Simla  lleg.  2-4500',  Hope,  Blanf.,  Bliss. 

N.-W.  P.  : D.  j D.  Dist.;  common  from  the  valley  up  to  45C0' in  the  Himalaya  ; 
Kumaun  1800' — 5800. 

Distrib. — Trap.  Amer  : from  Mexico  southward  to  the  Organ  Mts.  in  Brazil. 
Asia  : N.  Ind.  (Sub-Him.  and  Him.)  up  to  4500',  very  common.  Bengal — Chutia 
Nagpur.  Cent.  Prov.  Cent.  Ind.  S.  Ind,  Very  general  on  the  western  side,  in 
the  plains  and  lower  slopes  of  the  hills  (Beddome).  Burma.  Ceylon.  Malay  Penins. — 
Perak.  Cochin  China.  China— Hongkong.  Polynesia.  Tiop.  Australia.  Afr.  : Cape 
Verde  Isles,  Angola,  Guinea,  Zambesi  Land,  Madagascar. 

This  is  one  of  those  ferns  that  are  so  common  along  the  foot  of  the  Himalaya 
that  one  neglects  or  postpones  collecting  them.  It  grows  even  by  the  road- 
side in  the  heart  of  the  town  of  Dehra,  and  onwards  to  Raj pur  on  the  way  up 
to  Mussoorie.  Far  to  the  southward  I gathered  it  in  1860,  in  Bagelkhand, 
Centr.  Ind.,  alt.  about  800'.  Mr.  Gamble  got  it  in  Bengal — Lohdardaga  Dist., 
Mr.  Clarke  in  Centr.  Inch,  and  Mr.  Duthie  in  the  Centr.  Provs.  Mr.  Clarke 
says  it  is  plentiful  in  ditches  in  Calcutta. 

The  cutting  of  the  pinnae  of  this  species  varies  much.  The  largest  frouds 
I have  from  Darjiling,  collected  by  Levinge , have  entire  pinnae,  with  only  the 
marginal  row  of  sori  broken.  Smaller  fronds  of  the  same  gathering  have  pinnae 
cut  down  3 to  £-way  to  the  lower  edges,  with  one,  two,  or  three  lengths  of 
sorus  to  each  of  the  5 or  6 lobes.  In  the  Sgn . Fil,  the  pinnae  are  said  to  be 
Eubdimidiate  ; but  I should  say  that  the  costa,  or  main  vein,  of  a pinna 
forms  the  lower  edge  : the  veins  radiate  from  the  attachment  of  the  petiolate 
secondary  rhachis,  or  from  the  costa  near  it,  and  may  be  said  to  be  about  12 
in  number  at  the  base  of  the  pinna.  They  form  dichotomous  groups  stretch- 
ing to  the  lobes,  and  sub-lobes  if  any,  and  they  continually  fork  or  branch 
up  to  close  to  the  edge  of  the  pimm . until  there  must  be  from  two  to  three 
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hundred  veiulets  at  the  row  of  sori,  in  a large  pinna.  This  of  course  gives 
jbhe  required  stiffness  to  the  pinna,  the  lamina  of  which  is  membranous  in 
texture. 

2.  A.  caudatum,  L.  ; Syn.  Fil.  115  ; C.  R.  453  ; Bed-1.  II.  B.  83. 

Kashmir  : Jhelam  Vy.;  from  Uri  downward,  MacLeod  ; Tawt  Yy.  5000',  Trotter  ; 

“ 3000',  very  common,1’  Gammie. 

Punjab  : Hazara— 35-4000,  Trotter.  Chamba , McDonell  (in  list)  3000',  Trotter  ; 
Kanyra  Vy.,  W.  3000',  E.  4500',  Trotter  ; Salt  Range,  Aitch.;  Kvlln  5500',  Trotter  : 
Simla  Reg.,  below  Simla  35-4500',  Hope,  Gamble,  Blanf. 

N W.  P.  : I>.  D.  Diet.,  common,  up  to  nearly  5000'  in  the  Himalaya;  T.  Garh. 
4-5000',  Duthie  ; Kumaun  6500'  S.  & W.,  Davidson.  Hope  2000',  common. 

Distrib.— Asia  : Arabia  Felix.  N.  India  (Himalaya  and  other  Mts.)  0.3000' 
very  common.  Centr.  Provs.,  Ind.  Centr.  Ind.  Bengal—  “In  Mont.  Bekar,  Calc,  to 
Agra”  Jacquem.,  Dhakka.  Bombay  Presy.— Poona  Jacquem.  Burma— Tenasserim. 
S.  Ind.  and  Malay  Penins.,  plains  and  lower  slopes  of  hills  (Bedd.),  Ceylon,  Java, 
Borneo,  Philippines,  China.  Ajr,,  Cape  Yerde  Isles.,  Banks  of  the  Niger,  Angola, 
Zambesi  Land,  Cape  Colony,  Mauritius.  > 

This  species,  the  last  preceding,  and  the  next  following,  belong  to  the 
(i  radicantes  group,”  the  rhachis  being  often  prolonged  and  rooted  at  the 
point.  A specimen  gathered  in  the  I)ehra  Dun  has  fronds  about  three  feet 
long,  perhaps  one-half  consisting  of  secondary  growth.  The  fronds  hung 
down  from  the  bank  of  a stream,  and  had  rooted  and  grown  in  the  air,  like 
Saxifraga  sarmentosa. 

3 A.  Edgewortllii,  Hook.,  Sp.  Fil.  II.,  14  ; Syn.  Fil.  2nd  Ed.  472. 

A.  caudatum , L.  var.  0.  rhizophorwn,  Walk,  C.  R.,  453.  A.  caudatum , L.  var. 
(3.  Edgewortliii , Bedd.  II.  B.  84.  A.  Edgeivorthii , Hook.,  Bedd.  Supp.  H. 

B.  17. 

Punjab:  Adah  Valley  near  Multan , M.  P.  Edgew.,  Sept.,  1838  ; Simla  Reg.— 
Bhajji  State  5-6000'  Trotter  ; Simla  5-6250',  Hope,  Blanf.,  Bliss. 

N.-W.  P.  : D.  D.  Dist.— 5-6000',  Mackinnons,  Hope,  Duthie,  rare  ; T,  Garh.  4500', 
Hope;  Suarna-ka-ser,  6000',  Gamble,  1898,  “ Garlncal,  Edgew.,  A.  Hume11 

(Clarke)  Mrs.  Fisher;  Kumaun , 3-6000'S,  and  W.,  A.  Hume,  Hope,  Davidson, 
Duthie,  Trotter,  MacLeod. 

Distrib. — Amer.  : W.  Ind.  Sieber,  in  Herb,  Hort.  Sahar.  (7  pair  of  pinnae  only;, 
Asia  : N.  Ind.  (Him,).  Nepal,  Wallich.  Assam— Khasi  Hills  4500',  Mann.  Mani- 
pur, Clark*,  Wait.  Burma— Fort  Stedman,  Abdul  Hak,  1893.  China— Peking,  JDr. 
Williams,  Dr.  Busliell,  Hancock  (largest  I have  seen).  Malay  Isles.  Timor,  II.  O. 
Forbes , 1882-83. 

Since  gathering  it  in  Kumaun,  in  1SG1,  I have -always  considered  this  a 
distinct  species.  It  has  been  long  in  obtaining  general  recognition.  Published 
by  Hooker  in  1858,  in  the  Sp.  Fil.,  it  was  reduced  in  the  Syn.  Fit.  to  the 
place  of  a synonym  of  A.  caudatum,  (3  , A.  rhizophorum,  Sw.,  and  but  doubt- 
fully raised  in  the  2nd  Ed,  to  the  rank  of  species.  Clarke  in  his  ‘‘  Review*’ 
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adhered  to  the  view  taken  in  the  first  edition  of  the  Synopsis  Filicmn . In  his 
Hand-book  of  1883,  Beddome  placed  A.  Edgeworthii  as  var.  Edgeworthii  of 
A.  caudatmn,  but  in  the  Supplement  of  1892  gave  it  full  rauk.  The  only  habitat 
Hooker  cited  (knew  of  ? ) was  near  Multan,  where  originally  it  was  discovered 
by  Mr.  Edgeworth.  Hooker  says  “ Mr.  Edgeworth,  in  his  notes,  observes  of 
this  * it  is  not  A.  r/iizophorum  ’ (for  indeed  the  texture  of  the  frond  and  vena- 
tion are  totally  different),  ‘ nor  A.  caudatmn , Sw.,  nor  Jiagellifervm , Koxb.  n. 
76  ’ (for  in  those  varieties  of  one  and  the  same  plant  the  fronds,  and  especially 
the  stipes,  are  more  or  less  clothed  with  fulvous  hairs  or  chaff)  : ‘ (it  differs 
from  all  in  the  integrity  of  the  pinnae).’  On  these  grounds  I give  it  as  distinct, 
though  we  need  more  copious  specimens  to  see  that  it  does  not  pass  into  cau- 
datmn ” Sir  W.  Hooker  goes  on  to  remark  that  “ the  nerves  are  the  same ” ; . . . 
« the  fertile  pinnae  scarcely  exhibit  an  appearance  of  lobes  ; and  the  contiguous 
sori  form  a pretty  even  line  at  the  edge.”  From  this  it  appears  that  the  first 
parenthesis,  in  the  quotation  from  the  Species  Filicum  given  above,  is  a version 
of  Edgeworth’s  original  note,  and,  from  a careful  examination  of  the  numerous 
specimens  of  both  species  in  my  collection,  I think  I can  say  that  as  regards 
the  venation  Edgeworth  was  right,  and  Hooker  wrong  ; and  the  venation 
shown  in  the  enlarged  figures  of  the  two  species,  Plates  LX XX  and  LXXXI, 
Sp.  Fil,  seems  to  bear  me  out.  In  A.  caudatmn  (A.  rhizophorum , Sw.),  so  far 
as  I can  see,  the  system  of  venation  is  flabellate,  i.e.,  the  veins  all  radiate  direct- 
ly from  the  petiole,  whereas  in  A.  Edgeworthii  a branch  of  the  petiole,  corres- 
ponding to  the  costa  of'  a dimidiate  pinna,  runs  along  the  inferior,  straight 
edge  of  the  pinna,  giving  off  branches  inwards  all  along  its  length.  It  is  not 
always  clear  whether  this  branch,  or  costa,  itself  forms  the  thickened,  or  stiffened, 
margin  of  the  pinna,  or  whether  the  thickened  margin  is  outside  of  it  ; but 
this  inferior  vein,  or  costa,  gives  off  no  branches  on  the  outer,  or  inferior,  side. 
The  inferior  vein  of  a pinna  of  A.  caudatmn  seems  to  me  to  branch  towards  the 
inferior  margin,  as  well  as  upwards.  But  the  venation  of  A.  caudatmn , shown 
in  Beddome’s  enlarged  figure,  t.  41  of  the  Hand-book,  is  as  I have  described  it 
for  A.  Edgeworthii. 

I must,  with  regret,  impeach  the  integrity  of  the  pinnae  of  A.  Edgeworthii, 
certified  to  by  Edgeworth,  and  partly  doubted  by  Hooker  and  Beddome,  for  the 
lobes  are  always  more  or  less  distinct  and  deeply  separated,  especially  in  barren- 
fronds,  though  the  divisions  are  never  so  deep  as  they  often  are  in  A.  cau- 
datmn ; whe-n  they  are  shallow,  they  are  sometimes  obscured  by  the  involucres 
overlapping  them,  and  even  each  other.  The  involucres- are  often  deeper 
(broader  ? ) than  in  A.  caudatum , and  they  are  membranous,  transparent,  and 
larger  than  the  ripe  sori  are.  When  turned  back,  and  the  sporangia  scraped 
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off,  they  show  the  prolongations  of  the  veinlets  in  them  very  distinctly  ; but 
the  veinlets  appear  to  break  connection  between  the  lamina  and  involucre  at, 
or  at  a stage  prior  to,  the  maturity  of  the  sorus.  The  involucres  of  A,  cm- 
datum  are  coriaceous,  and  narrower  I think. 

The  differences  of  venation  and  involucre,  taken  together  with  the  now- 
known  wide  range  of  habitat — from  Sind  to  China  and  Timor,  and  perhaps 
the  West  Indies — and  the  yet  rarity  of  the  plant,  besides  the  differences  of 
texture,  quite  justify  the  tardy  elevation  of  A.  Edgeworthii  to  a species. 

A.  Edtjewortkii  seems  generally  to  have  longer  stipes  than  A.  caudatum  hap, 
sometimes  almost  as  long  as  the  fronds  are.  A.  caudatum  has  very  short 
stipes,  unless  the  fronds  have  had  to  struggle  out  from  between  rocks  or  loose 
stones. 

4.  A.  Capillus- Veneris,  L. ; Syn.  Fil.  123;  C.  R.  453;  Bedd. 
H.  B.  84. 

Afghan.  : Kurram  Valley— kitdh%  18T9,  8200',  Aitch.  1884-85. 

Trans-Ind.  States  : Kafirktan  and  Badghis  5000',  Aitch.  1885  ; Kaghuni  (?) 
5500',  Giles,  1886  ; Sicat  and  Baraul  6-8500'  ( 5 stations),  Harriss,  1895,  4-6000'  (8 
stations),  Gatacre,  1895. 

Kashmir:  35*8000',  Trotter,  Dnthie,  MacLeod  ; “common  in  Kashmir  in  moist 
places11  (MacLeod). 

Punjab  : Hazara— Gatacre,  Oertel,  Trotter.  Chamba — McDonell  (tripinnate)  ; 
Raioal  Pindi , Aitch.  ; Kangra  Valley  Dist.  W. — 25-3000',  3-4000'  Trotter  ; Kvllu— 
5-6000',  Trotter,  Simla  Reg.  35-6000',  Hope,  Gamble  ; Bisahir — 7000',  Lace. 

N.-W.  P.  : D.  D.  List. — Jaunsar  $000',  Gamble,  Mussoorie  and  below  it  47-6000', 
Hope;  in  the  Dun  1-3000' — very  common  by  running  or  trickling  water  and  within 
reach  of  spray  : on  banks  of  canal  cuttings,  in  Dehra  ; T.  Garb.  3-4000',  Duthie  ; Saha- 
ranpur  Dist. — Dolkhand,  Gamble  ; Iiumaun — Sarju  Valley  3500',  Jagthana  5200' 
S.  and  W. ; below  Naini  Tal,  in  the  Gola  Valley,  5-6000',  Hope,  1861  : station 
long  ago  swept  away  in  landslips ; Gola  Valley,  2500',  Hope,  1890  ; Kali  Valley 
7-8000',  Duthie  ; Kamganga  Valley  4-5000',  Trotter. 

Distrib. — Avier.  : Florida,  southward  to  Venezuela  and  Amazon  Valley.  Europe  ; 
United  Kingdom  (Ireland, Isle  of  Man  and  S.  W.  Eng.),  Central  and  Southern  Europe, 
Caucasus.  Asia  : Syria  (Jerusalem,  Sinai,  Galilee),  Siberia,  Arabia,  Belu- 

chistan,  common  all  over  N.  Ind.  ; Sind,  Dr.  Stokes  ; Bengal— in  the  Ganges  Vaffev 
(Arrah,  Dinapur,  and  Calcutta);  Himalaya  and  valleys  at  foot  of  the  range,  common 
up  to  near  6000';  Assam — Khasi  Hills.  Centr.  Provs.,  India..  S.  Ind. — Bombay  and 
Madras  > Presidencies,  common  on  west  side  up  to  5000'.  S.  E.  China.  Japan. 
Polynesia.  Afr.— Canary  Islands  and  in  many  parts  of  the  Continent,  both  North 
and  South.  i 

The  distribution  of  this  species  in  India  is  not  fully  indicated  in  the  three 
books  to  which  I restrict  my  references.  I have  specimens  from  walls  in 
the  Entally  suburb  of  Calcutta,  and  I have  taken  it  (a  small  size)  from  wells 
in  Dinapore  and  Arrah  ; and  Mr.  Duthie  got  it  at  Pachmarhi  in  the  Central 
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Provinces.  It  appears  to  be  found  all  over  India,  where  circumstances  are 
favourable.  Shade  and  permanent  moisture  are  essentials  ; and  limestone  is, 
I think,  preferred. 

5.  A Wattii,  Baker,  in  Journ.  L.  Soc.  XVIII,  881,  t.  14*  a,  figs. 
1 and  2.  A.  Levingei , Baker,  Ann.  Bot,  Vcl.  V.  No.  XVIII.  A.  Capillm- 
Veneris , L.,  var.  Watt  'd , Bedd.  Suppl.  H.  B.  18. 

Punjab  : Chamba  — Pangi,  Gr.  Watt,  Cbenab  Valley,  Pangi  8000',  McDonell,  1882  ; 
Kalla— 75-10000',  Trotter,  1887. 

Distrib. — Asia  : N.  Ind.  (Him.);  Sikkim — Chingtam  (or  Chintang,  or  Ching- 
tang)  alt.  3,000',  Levinye  and  his  collectors;  S.  Ind. — (Nilgiris),  Leech  Falls, 
Ccmoor  K.,  Lev. 

Baker’s  description  under  A.  Wattii  is  the  more  detailed,  but  when  analysed 
It  does  not  seem  to  differ  much  from  his  later  and  shorter  description  of 
A.  Levingei , of  which  plant  I have  seen  and  also  possess  very  good  specimens. 
I must  have  long  ago  seen  McDonelPs  and  Trotter’s  specimens  from  Chamba, 
but  I can  find  no  notes  of  them.  A.  Wattd  is  the  older  name,  and,  therefore, 
as  I think  there  is  only  one  species  here,  I put  all  the  specimens,  whether  from 
the  Punjab,  Sikkim,  or  the  Nilgiris,  under  this.  The  Nilgiri  specimens 
I found  in  Gamble’s  collection,  in  the  A.  Cap. -Yen.  bundle.  Colonel 

Beddome,  in  his  Suppt.  of  1892,  says  that  Mr.  Baker  described  A.  Wattii 
from  some  small  poor  specimens,  and  he  gives  both  that  name  and  A.  Levin  get. 
Baker,  as  synonyms  of  his  A.  Cap.— Veneris,  var.  Wattii,  saying  that  copious 
specimens  from  both  Sikkim  and  Chamba  prove  that  Mr.  Baker’s  (two) 
supposed  species  belong  to  the  same  plant.  I add  the  Nilgiris  as  a habitat  for 
one  or  other.  Beddome  gives  a very  detailed  description  of  his  var. 
Wattii  of  A.  Capillus-Veneris , with  which  I find  no  fault  ; but  I may  remark  that 
it  is  remarkable  that  a “ slight  variety,” “as  he  calls  it,  of  a common  fern  should 
require  so  minute  and  lengthy  a description.  According  to  this  the  variety 
seems  to  differ  in  every  particular  from  the  type.  I see  no  grounds  for  reducing 
this  fern  to  *a  variety  of  A.  Cap.- Veneris.  The  superior  pinnules  on 
all  the  pinnae  of  A.  Levingei  seem  the  larger.  Dr.  G.  King  has  recorded  on  a 
sheet  of  A.  Levingei , from  Sikkim,  in  the  Calcutta  Herbarium,  that  the  scales 
of  the  rhizome  are  broader  than  the  corresponding  scales  on  A.  Cap- 
Veneris. 

, 6.  A.  setMopiCUm,  L.  ; Syn.  Fil.  12-3  ; Bedd.  H.  B.  83. 

Afghan.  : Karra  m Valley — Aitch.,  1879,  No.  12G5  in  Herb.  Hort.  Saharanpur. 

Distrib. — Amer  : from  Texas  and  California  southward  to  Valparaiso  and  Monte 
Video.  Europe : Spain,  G.  McLcavy,  1860.  Asia  : S.  Ind. — Nilgiri  and  Pulney 
Mts.  at  t'he  higher  elevations ; Ceylon.  Australia— Temp,  and  Trop  ; N.  Zeal. 
Afr.:  Cameroon  Mts.  at  7000',  Abyssinia,  Zambesi  Land,  Natal,  Cape  Colony,  Bour. 
bon.  Madagascar. 
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This  species  seems  very  difficult  to  preserve  : the  pimue  drop  ofif. 

7,  A.  Venus  turn,  Don.  ; Syn,  Fil.  125  ; 0.  R.  453  ; Redd.  H.  B.  86. 

Afghan  : Kafiristhan , Griffith;  Kabul , Clarke  (in  Rev.);  Kurram  Valiev,  A.itch., 

May,  1879,  No.  1264,  Major  (now  Sir  Henry)  Collett,  July,  1879. 

Trans-Ind.  States  : Barauly  5000',  Harriss  ; 8000',  Gatacre. 

Kashmir  : Clarke  C in  Rev.),  4-8600',  Trotter  ; 6000'  Gammie,  “ common  at  nil 
altitudes  from  8000'  to  10,000',”  MacLeod. 

Punjab  : Hazara  Dist. — Black  Mt.,  Gatacre,  1888,  Oertel,  1891  ; Kalapani  6,r>00', 
Trotter,  1890;  Kagan  Vy.  4-8000',  Inayat,  1896-7  Chamba — McDonell ; Knllu  10, 0U(*, 
Trotter;  Mandi  State  5-6000,  Trotter;  Simla  Rug.  7-10,400', common. 

N.-W.  P. : D.  D.  Dist. — Jaussar  65-8000',  Sundar  Lai,  C.  G.  Rogers,  Gamble; 
Mussoorie  5-7,000',  not  uncommon,  Mackinnons,  Hope  ; T.  Garb.  8-12,000',  Duthie  ; 
Kumaun  6-10,000',  S.  and  W.,  Hope,  Davidson,  Duthie,  Trotter,  MacLeod. 

Dist  rib. — Asia  : N.  Ind.  (Him.)  Nepal,  Wallich 

Trotter,  in  his  privately  printed  List  of  the  Ferns  of  the  Punjab,  has  pointed 
out  that  Clarke,  in  sayiug  that  this  is  one  of  the  commonest  ferns  of  the 
N.-E.  Himalaya,  must  have  written  North-East  by  mistake  for  North-West,  and 
that  Beddome  has  copied  the  mistake.  I do  not  know  of  any  specimen  h wing 
been  found  in  the  N.-E.  Himalaya.  I have  been  told  that  a species  of 
44  Maiden  Hair  ” is  exported  in  cartloads  from  Jaunsar,  along  the  cart-road  to 
Saharanpur,  for  some  purpose,  perhaps  medicinal : this  is  probably  A.  vemstum. 
Of  the  stipes  and  rhachises  of  a species  of  Adiantum , probably  A.  monochlamys , 
Eaton,  the  Japanese  make  brushes,  or  miniature  brooms,  for  dusting  china 
with.  Blanford  says  this  is  4<  One  of  the  commonest  and  most  abundant  ferns 
of  Simla,  covering  banks  and  sloping  ground  in  shady  places,  and  ranging 
from  4500'  up  to  the  top  of  Hattu  at  10, 500'.”  A.  vmustum  grows  in  the 
soil  in  forest : I have  never  seen  it  by  running  water  like  A.  Cap . — Vetmis  • 
but  in  1861  I used  to  see  it  in  the  forest  on  the  west  side  of  the  Naini  Tal 
Lake,  near  the  level  of  the  water. 

8.  A.  pedatum,  L. ; Syn.  Fil.  125  ; C.  R.  453  ; Bedd,  H,  B.  86,  and 
Suppl.  19. 

Kashmir  : Ring  Nala  8000',  MacLeod,  1891  ; Ktshanganga  ^Valley—  Kajfiban 
7-8000',  Duthie,  1892. 

Punjab  : Hazara  Dist.— Siran  and  Kagan  Vys,  12,000,  Inayat,- 1896  ; Chan  ba—* 
“ Upper  Chenab  Valley,”  Pangi  7000',  R.  Ellis,  1878,  in  Herb.  Gamble;  10,000'  (per- 
haps in  Kashmir)  Baden- Powell,  1879  ; Ravi  Valley— Tunda  Valley  8000',  McDonell, 
3 882  ; Simla  Reg. — Hattu  Mt.  and  vicinity  86-10,000',  Gamble,-  Blanf^  Hope 
Trotter,  Bliss;  in  forest ; Raiengarh  forest  8000';  Gamble,  1898. 

N.-W.  P.  : u GarhwaV ’ — Sinjari,  S.  & W.;  T.  Garb.  9-10,000',  6 stations,  Dutme,  Dr. 
Cantor  ; Brit.  Gark.-M.is.  Fisher  ; Dombitia  Gadh  9-10,000'  Duthi^ ; Kumaun — 
Wallich;  “ Dusali,  near  Pindree  8000',”  Major  Madden  ; Pinsara  8000',  Davidson  ; 
Dhauli  Valley  8-9000',  Duthie. 

Nepal  W. ; Opposite  Budhi  Village  9-10,000',  Duthie?  1886. 
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Distrip.—  Amer.  Unalashka  and  Canada,  southward  to  Virginia  and  California. 
Asia  : N.  Ind.  (Him.),  Sikkim,  scattered,  not  plentiful.  China— Manchuria.  Japan. 

Both  Olarke  and  Beddome  give  Garhwal  as  the  Western  limit  of  this  species 
in  India,  but  it  will  be  seen  above  that  it  was  long  ago  obtained  in  Chamba,  and 
perhaps  in  Kashmir,  by  Ellis  and  Baden-Powell ; and  more  lately  Macleod 
and  Duthie  have  found  it  in  the  West  of  Kashmir.  MacLeod  says  : — u Only 
on  northern  slopes  of  dividing  ridge  between  Kisheuganga  and  Jhelam  valleys> 
7-10,000' ; not  uncommon  ; glows  to  great  perfection.”  It  was  on  this 
ridge  and  in  the  adjacent  valleys  that  McLeod  collected  in  1891.  Quite 
lately  it  has  been  found  in  the  west  of  the  Hazara  District  by  Mr.  Duthie’s 
collector,  Inayat.  Seeing  much  of  these  ferns  exhibited  at  shows  in  London, 
I once  asked  an  exhibitor,  Mr.  Birkenhead,  whence  he  got  his  supplies,  and 
he  said  from  N.  America,  never  from  India. 

Genus  12— CHEILANTHES  Sw. 

Sub-genus — Adiantopsis,  Fee. 

1.  C.  DutMei,  Baker,  in  Ann.  Bot.  Yol.  V.  No.  XVIII;  Bedd. 
Suppt.  H.  B.  20. 

‘‘  Stipes  densely  tufted,  castaneous,  glabrous,  1— -l^in.  long,  with  a few  palern 
towards  the  base.  Frond  oblong-deltoid,  membranous,  glabrous,  2 in.  long, 
green  on  both  surfaces.  Pinnce  oblong-deltoid,  sessile,  lowest  the  longest, 
produced  on  the  lower  side.  Pinnules  oblong,  J — J in.  broad.  Sori  placed 
all  around  the  edge  of  the  pinnules,  usually  orbicular,  rarely  confluent^ 
Indusium  grey,  glabrous,  orbicular-reniform,  persistent.  British  Garhwal, 
Duthie , 5,144.  Cutting  of  C.  subvillosa,  but  indusium  of  this  subgenus.” 

N.-W.  P . : Brit.  Garb.,  near  Kuari  Pass,  12-13,000',  Duthie  6144,  8-9-86;  rocks 
east  of  Dhakwani,  11-12,000',  Duthie  5196,  11-9-85. 

The  name  of  this  fern,  and  the  above  notes  of  habitat,  were  entered  in  the 
Catalogue  of  the  Ferns  in  the  Saharanpnr  Herbarium,  published  in  1890,  in 
advance  of  publication  by  Mr.  Baker, — I having  seen  it,  and  the  entry  in 
Mr.  Baker’s  MS.  list  of  new  Ferns  at  Kew,  in  1888.  It  is  one  of  the  rarest  of 
Indian  Ferns.  The  stipes  reach  3J  inches  in  length. 

Sub-genus— Eucheilanthes,  Sw. 

2.  O fragrans,  Webb,  and  Berth,  (non  Sw.)  ; Syn.  Fil.  134.  C.fra - 
fjrans  (Swartz,  Syn.  Fil.)  Webb,  and  Berth.,  Phyt.  Canar.  Hi..  452  ; C.  R. 
454.  C.  fragrans,  Sw.,  Bedd.  H.  B.  88. 

Afghan.  : Landikhana— Griffith  ; Kabul , (Clarke  in  Kev.). 

Trans-Ind.  States  ; Chitral — F.  E.  Younghusband,  1894  ; Baraul  ,4500',  (6 
stations)  Harriss  4-5000',  Gatacre 

Punjab  : Chcrat  4000',  Collett  8-92  : Hazara — Black  Mt.  6000',  OerteT^  1891  ; 
.between  Murree  and  Kohala  4000',  Lev.,  1875  ; Dbamtaur  Hill,  and  hill  opposite  to 
it  4,000' i and  upwards,  Oertel,  1890-91,  Trotter,  1890-92,  “ Punjab—  Turki,'”  Common 
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Aitoh  6-78.  Chamha — Ravi  Valley  5-7000',  McDonell,  1882  ; Chenab  Valley  5000', 
T.  T.  1848,  J.  Marten  1898. 

Kashmir  : Jhelum  Valley — near  Pirni  5-6000',  Duthie,  1892.  Kishtmar  35-5000', 
C.  R.  Clarke,  1877. 

Distrib. — S.  Amer.  ? ( C.  andina , Hook.)  Europe  i Centr.  France,  Switzerland, 
Spain,  Portugal,  Italy,  Greece,  Turkey.  Asia  : Syria  (Jerusalem,  Lycia,  Cilicia); 
Baluchistan.  Afr.  : Canaries,  Madeira,  Morocco,  Algeria. 

Clarke  argues  against  Baker's  dictum  that  this  fern  is  not  O.  fragrcms  of 
Swartz  ; but  all  three  authorities  seem  to  agree  that  it  is  Polypodium  frayrans 
of  Linnmus.  Beddome  does  not  mention  Webb,  and  Berth,  in  the  matter,  and 
there  seems  no  doubt  that  there  is  here  only  one  species.  The  Himalayan 
plant  is  exactly  the  same  as  a specimen  I have  from  the  Canary  Islands, 
Teneriffe  near  Oratava,  collected  by  my  friend  Mr.  P.  Neill  Fraser,  except  that 
the  latter  seems  to  have  white  powder  on  the  involucres. 

3.  G.  subvillosa,  Hook. ; Syn.  Fil.  157  ; C.  R.  456  ; Bedd.  H.  B.  93. 

Kashmir  : Ckittapani  Valley,  9000',  Rattan  Pir  8000',  Trotter 
Punjab  : Hazara  Dist.-—  Mian  Jani  Mt.  9000',  the  Gullies  near  Kalabagh  7000, 
Kalabagh  7500',  Trotter  ; Cltamba — Kalatop  Forest  7500',  Ravi  Valley  near  Alwas, 
6800',  McDonell ; J.  Marten,  1898  ; Kullu — Jalori  Pass,  N.  9-10,000',  Trotter  ; Simla  Beg , 
—Great  Thibet  Road  : Mahasu  to  Hattu  Mt.  7-10,450',  Edgew.,  Gamble,  Blanf.,  Hope, 
Trotter,  Bliss  ; Pabar  Valley  and  Kotgarh,  Edgew. 

N.-W.  P.  : T.  Garli. — Ganges  Valley  9-10,000',  and  above  Suki  9-10,000' (Duthie)  ; 
Deota  6000',  Dhamti  8000',  Gamble  ; Kumaun— K&li  and  Dhauli  Valleys  8-9000', 
Duthie. 

Distrib. — Asia  : Sikkim — Darjiling  7500',  Levinge^  1880. 

This  fern  is  not  so  rare  as  was  thought  up  to  1880  and  1883,  when  Clarke’s 
and  Beddome’s  books  v/ere  published  ; but  Beddome  says  nothing  more  about 
it  in  his  Suppl.  of  1892.  There  is  now  no  break  in  its  known  range  from  the 
Indus  to  Kumaun,  unless  for  the  Kangra  Valley  and  the  Jaunsar  Hill-tract  of 
the  Dehra  Hun  District. 

4.  C.  Dalliousise,  Hook. ; Syn.  Fil.  137.  C.  farinosa , Kaulf.,  vat, 
Dalhousm  (sp.),  Hook . C.  R.  457.  C.  farinosa,  Kaulf.,  var.  3.  Dalhousm. 
Bedd.  H.  B.  93. 

Kashmir  : 6-9000',  frequent  (Clarke  in  <;  Rev.'”)- 

Punjab  : Hazara— The  Gullies— 5 stations  75-9000',  Trotter  ; Chamba— Dalhousie 
and  Kajiar,  Clarke  ; Kalatop  Forest,  McDonell  7000—7500'  ; Mandi  State— 9-10,000', 
Trotter;  Kullu  8-9000',  Trotter  ; Simla  Reg.— From  Simla  to  Hattu  Mt.  65-10,500', 
Hope,  Gamble,  Blanf.,  Trotter,  Bliss. 

N.-W  P.  : D.  D.  Dist. — Mussoorie  7000',  Hope,  1890  ; Jaunsar,  Kanjatra  8500, 
Gamble,  1898;  T.  Garh. — Burkunda  Mt.  8-9000',  Lev.  (Levinge),  1872  ; Jamnotri 
10-11,000',  Duthie,  1883  ; Dhamti,  8000',  Gamble  ; Brit.  Garh.— Dombitia  Gadh9000', 
Duthie,  1885  ; Kumaun— Naini  Tal,  Hope,  1861  ; 8-10,000',  4 stations,  Duthie  ; Pindar 
Gorge  9-10,000',  Trotter-;  Sarju  Ganga  Valley  6,000',  MacLeod. 
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Nepal— W. : Opposite  Buddhi  Village  9-10,000',  Duthie,  1886, 

Distrib. — S.  Anicr. : “Gathered  also  lately  by  Mr.  White  in  New  Grenada,  and 
doubtless  only  a denudate  variety  of  farimsaS  (Syn  Fil.).  Asia  : N.  Ind.  (Him.) 
Sikkim — LacLen  Valley  10,000',  Sinebal,  8000'. 

I feel  sure  that  the  habitat  gwen  in  the  Synopsis — “ North  of  Hindustan,” — 
so  far  as  it  may  mean  that  the  fern  is  got  below  the  Himalaya,  is  a mistake  : 
this  is  eminently  a high-level  fern.  The  remark  in  the  Synopsis  quoted  above 
is,  I presume,  Mr.  Baker’s.  I consider  that  Hooker  was  quite  right  in  setting 
up  this  fern  as  a species.  Whether  in  shape  of  frond,  appearance,  or  habitat 
it  is  quite  unlike  G.  farinosa , and  there  is  no  passage  between  them  either 
physical  or  topographical.  The  specimens  of  G.  Dalhousm  got  by-  me  in 
Mussoorie  in  1890  were  growing  among  G.  albo-marginata,  dealbate  fronds  of 
which  are  rather  like  it.  I have  not  heard  of  G.  Dctlhousw  having  ever  been 
found  elsewhere,  or  by  anyone  else,  in  Mussoorie.  Since  Mr.  Clarke’s  “ Review  ” 
was  published,  Colonel  Beddome  seems  to  have  given  up  G.  Dalhousiae  as  a 
South  Indian  plant. 

Blanford  says — “ Quite  distinct  from  G.  farinosa , and  subject  to  little 
variation.  Its  range  ” (in  the  Simla  Region)  “ is  from  7800'  to  the  highest 
visited  (10,500  ).  It  appears  to  be  restricted  to  the  Himalaya,  and  is  most 
abundant  in  the  N.-W.  Himalaya.  In  Sikkim  it  appears  to  be  rare,  but 
Sir  J.  D Hooker  gathered  it  at  10,000'  on  Lachely  ” (Lachen  Vy.  ?),  “and 
Mr.  Levinge  found  it  growing  plentifully  on  Sinchal  close  to  Darjiling  at 
8000'.  He  agrees  with  me  as  to  its  specific  value.  The  following  is  a 
description  of  its  distinctive  characters 

“ Stipes  2 to  4 ins.  long,  shorter  than  the  frond,  naked  or  with  a few 
lax  spreading  scales  near  the  base.  Fronds  6 to  9 ins.  long,  2 to  4 ins. 
broad,  acute  lanceolate,  without  white  powder  at  any  stage  of  growth. 
Lower  two  pairs  of  pinnae  subequal.  Segments  narrow.  Lines  of 
sori  interrupted  at  the  sinus.  Involucres  even,  crenate  or  toothed  on 
the  margin,  hardly  lacerate.  ’ 

Some  of  Mr.  Duthie’s  specimens  from  Kumaun  are  the  largest  I have,  seen— 
15  in.  1.  by  7in.  br.,  without  stretching,  besides  the  stipe.  His  No.  3,644, 
Kumaun --Forest  above  Sosa,  9-10,000',  mounted  in  the  Kew  Herbarium  on 
the  same-sheet  with  Beddome’s  G.  farinosa , Kaulf.,  var.  flaccida , from  the 
Annamallay  Hills,  Madras  Presidency,  is  said  to  have— “ fronds  meally  on 
both  surfaces,”  but  as  mounted  the  upper  surface  is  not  visible.  The  mealiness 
of  Cheilanthes  in  Kew  has  generally  been  washed  off  in  the  process  of  poisoning- 

I would  separate,  as  perhaps  a new  species,  Dr.  King’s  No.  90  from  Chumbi 
in  Thibet,  Ling- moo-tong,  27-7-84,  in  the  Calcutta  Herbarium.  The 
frond  is  deltoid  and  tripinnatel 


THE  FERNS  OF  NORTH-WESTERN  INDIA . 


93 


5.  C.  albomarginata,  0.  B.  Clarke  in  Trans.  Linn.  Soc.,  Bot.  Ser.  2, 
I.  456,  t.  52  ; B^ker  in  Ann.  Bot.,  Vol.  V.,  No.  XVIII.  Bedd.  H.  B.  04. 
C.  faruma , mr.  albo-margimta,  Bedd.  Suppl.  H.  B.  22. 

The  localities  given  by  Clarke  are 

N.-W.  Himalaya— Kashmir,  Falconer  ; Basaoli  5000',  C.  B.  Clarke.  Dalhousie 
6000',  C.  B.  Clarke.  Simla  7000',  T.  Thomson.  Garhwal  2-9000',  H.  C.  Levinge. 
Distrib.  Nilgiris,  fide  Major  Henderson. 

The  habitats  in  the  Lists,  and  of  the  specimens,  I have  examined  are 

Punjab:  Hazara  Dist,— 65-8000',  Trotter;  Chamba— Ravi  Valley,  “common11 
4-5000',  McDonell  ; Kangra  Vy,  Hist. — Dharmsala,  Trotter;  Kullu — 7-9000',  Trotter, 
Coventry  ; Simla  Reg . — 6-8500',  Hope,  Gamble,  Blanf,,  Bliss. 

N.-W.  P.  : D.  D.  Hiit. — Mussoorie  7000'  and  down  to  about  4000',  very  common  ; 
T.  Garh. — above  Sahlra  7500',  Gamble1;  Kumaun  4500 — 5000',  S.  and  W.  Naini  Tal 
—Hope,  Levinge,  Davidson,  Duthie,  near  Sosa  8-9000',  Duthie. 

Distrib. — Asia  : Eastern  Plim.  (Baker  in  Ann,  Bot.,  Vol.  V.) , S.  Ind,  Madras 
Presidency — Ganjam  and  Nilgiris,  Gamble , 1884. 

“ Eastern  Himalayas, ” in  the  Annals  of  Botany,  is  probably  merely  an 
addition  to  the  habitats  given  by  Clarke  ; but,  .if  olbo-marginata  scales  be  the 
distinguishing  character  of  the  species,  O.  albo-marginata  was  found  long  before 
Clarke’s  “ Review”  was  published.  Gamble’s  No.  5200,  July,  1873,  “Old 
walls,  Kurseong,  4500'  (below  Darjiling),”  miist  be  placed  here,  though,  were 
it  whiter  on  the  under-surface,  it  might  perhaps  be  put  under  Blanford’s 
G.  anceps.  Gamble’s  No.  13,886,  from  Mahendragiri,  Ganjam  District, 
Madras  Presidency,  4500',  March,  1884,  and  his  No.  14,389,  from  Naduvatam, 
Nilgiris,  6000',  June,  1884,  have  perhaps  the  most  characteristic  scales  of  any 
I have  seen,  though  the  shape  of  the  former  number  is  rather  that  of 
O.  anceps. 

The  name  albo-margmata  I have  always  thought  a somewhat  misleading  one  : 
the  character  which  seems  to  have  suggested  it  is  merely — “ white  margined 
scales.”  And  even  this  is  hardly  correct  : the  scales  are  brown  in  colour — dark  in 
the  centre,  and  paler  at  the  edges — bicolorous,  in  fact.  Blanford’s  O.  anceps  also 
has  bicolorous  scales,  as  opposed  to  the  self-coloured  scales  of  C.  Halhousne  and 
G.  farinosa  ; but  no  one  seeing  these  four  plants  growing,  as  I have,  would  think 
of  uniting  them,  or  even  of  making  three  of  them  varieties  of  the  fourth.  The 
four  ferns  are  distinct  and  easily  distinguishable  each  from  the  other. 

Cheilanthes  albo-marginata  is  undoubtedly  a good  species,  though  it  has 
hardly  been  adequately  described  by  its  author.  I will  not  intrude  with  a revised 
description : Blanford  has  given  one,  and  Beddome  another  ; but  I may  indicate 
where  revision  seems  necessary.  Clarke’s  plate  gives  the  shape  of  certain  fronds* 
of  the  plant,  but  the  frond  is  not,  as  he- says,  lanceolate,  the  loweSc  pin.mv  being 
much  the--  largest.  The  sequence  in  growth  of  the  fronds  is  rather  complex  \ 
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small,  very  coriaceous  fronds,  very  dark-green  above,  whitish  and  densely  scaly 
beneath,  remain  expanded  or  curled  up  through  the  winter  and  succeeding  hot 
dry  weather, — uncurling  when  the  rainy  season  sets  in.  Then,  much  larger, 
herbaceous,  fronds  spring  up,  the  cutting  and  colour  of  which  is  at  first  very 
beautiful  ; and  in  the  Autumn  very  large  fronds  are  found,  with  a coarser 
cutting,  which  wither  light- brown  or  yellow,  and  seem  to  have  a greater 
proportion  of  lamina,  and  are  almost  membranous  in  texture.  Fronds  quite 
similar  to  these  last,  though  smaller,  are  found  in  C.rvfa.  I do  not  know  when 
the  small  coriaceous  persistent  fronds  (described  above)  found  remaining  the 
next  season  spring  up.  I have  never  seen  powder  approaching  to  yellow  on  this 
fern,  but  always  pure  white,  though  not  very  dense.  Fronds,  especially  the  late, 
large,  ones,  are  often  found  without  powder  ; but  Mr.  Baker  is  wrong  in  de- 
scribing the  fern  as  “ denuded,”— if  he  means  denuded  of  white  powder. 

Of  this  species  Blanford  says — “ very  abundant  in  and  around  Simla,  cover- 
ing the  roadside  banks  and  old  stone  retaining  walls.  Bange  from  4800' 
(my  lowest)  up  to  8500',  above  which  it  is  replaced  by  C.  Ddlhousm.  The 
following  is  a description  of  C . albo-marginata , which  is  well  represented  in  the 
figure,  Plate  52,  of  Clarke’s  Review,  except  that  the  scaliness  of  the  costae  and 
veins  is  not  fully  shown. 

“ Stipes  4 to  10  ins.  long,  generally  shorter  than  the  frond,  bearing 
throughout  dark  linear  lanceolate  scales  with  pale  translucent  margins. 
Similar  scales  extend  to  the  primary,  and  secondary  rhachises  and  costm. 
Fronds  up  to  4 Finches  long,  acute  deltoid,  under-surface  naked,  or  in 
the  youDg  state  and  in  the  small  fronds  that  persist  through  the  dry 
season,  thinly  coated  with  yellowish-white  powder.  Lowest  pair  of 
pinnae  generally  the  longest.  Segments  oblong.  Lines  of  sori  scarcely 
interrupted  at  the  sinus.  Margins  of  involucres  highly  lacerate. 

**  It  is  always  readily  distinguishable  from  the  other  allied  forms  by  the 
presence  of  scales  on  the  veins  and  costm,  and  by  the  highly  lacerate 
involucres.” 

6.  C.  dufoia,  n.  sp.— Plate  II.  (see  Part  II,  p.  528.) 

Sub-genus— Physapteris,  Presl. 

7.  C.  Szovitzii,  Fisch..and  Meyer  ; Syn.  Fil.,  139  ; C.  R.  45R;  Bedd 
H.  B.  89. 

Afghan.  : Kabul  (Clarke  in  “ Rev”)- 

Trans-Ind.  States  : Chitral  — 4500',  Harriss  ; “ near  Baraul,  5500',  Griffith.’ 

Kashmir  : Baltuthan— 5-7000',  frequent ; Gil  git  Dist.— 7000',  Col.  Tanner, 

1880  ; Kishtwar , 5000',  Clarke,  81,336,  17-9-’76  ; Shagartang  Valley  9-10,000',  Puthie, 
1892;  Srinagar— 5-6000',  Levinge,  1875  ; Martand  Ruins,  Levinge,  1875,  M^Donell, 
1891  ; Takht-i-Suliman  Hill,  near  Srinagar,  63-6600',  Trotter,  1888,  Ganunie^  1891. 
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Punjab  : Peshawar  Hills,  Major  Vicary,  in  Herb.  Hort.  Kew.  Chamba— 64 common 
at  5000',' ” McDonell ; Pdngi — McDonell  ; Kullu , Edgew.  ; Lakaul— 10,000',  Watt. 

Distrib  —Europe  : Italy  and  Dalmatia.  The  Caucasus.  Asia  : Asia  Minor 
Persia,  Afghan.,  Baluchistan,  N.  Ind. — Sind.  Thibet  7-8000'.  Afr.  Algeria. 

Clarke  says  of  this  species— ‘s  Exceedingly  like  C.  fragrans , and  only  fco  be 
distinguished  by  the  indusial  hairs.  The  hairs  are  really  confined  to  the  soris 
which  occupy  a very  large  portion  of  the  very  small  segments,  so  that  the  lower 
surface  of  the  frond  appears  densely  matted.”  But  in  the  Synopsis  O . fragrans 
is  No.  1G,  and  put  under  the  subgen  as . Eucheilanthes,  while  O.  Szovitzii  is 
No.  39,  and  placed  in  P/ujsapteris , which  has  smaller  segments. 

Sub-genus — Aleuritopteris,  Fee. 

8.  C.  rufa,  Don  ; Syn.  Fii.  141  ; C.  R.  457  ; Bedd.  H B.  94. 

Punjab  : Chamba— 3500',  McDonell. 

N.-W.  P. : D.  D.  Dht.—lxa  the  Duo,  and  on  the  Himalaya  25-5000';  common 
low  down  ; T.  Garli . — Mussoorie  and  Chakrata  Road  451)0',  Hope  ; Kumaun— near 
Phurka  6500',  S.  and  W..  Kali  Valley — 2-4000',  Duthie  ; Gola  Valley,  about  4000' 
Hope. 

Distrib. — Asia  : N.  Ind.  (Him  ),  Sikkim,  5,000',  $!  rare,  as  is  limestone,”  Clarke. 
Assam— Khasia  4000',  “ plentiful  wherever  there  is  limestone.”  Clarke.  Burma— 
Mergui,  China— Yunnan  5400',  “ very  rare,”  IP.  Hancock , 1893. 

Clarke  says — “ I have  collected  rtiuch  of  this  fern,  but  only  on  limestone  ; 
it  is  generally  closely  procumbent,  curling  up  on  the  rock,  and  easily  recognised 
by  its  woolly  hairiness.  Scales  often  none,  or  undistinguisliable  from  the  hairs  ; 
scales,  when  present  on  the  stipe  mixed  with  the  hairs,  are  narrow-linear, 
uniform-coloured.  Fronds  above  laxly  flocc-ulose  or  .woolly,  or  almost  tomen- 
tose.”  I fiud  that  the  scales,  near  the  base  of  the  stipe  at  least,  though 
narrower  and  longer  than  those  of.  C.  albo-marginata,  are  quite  as  bi-coloured. 
The  plant  curls  up  only  if  withered,  or  iu  dry  weather  ; when  growing,  or  in 
damp  weather,  its  fronds  are  patent.  I think  that  like  some  other  ferns  it  is 
hygroscopic,  and  uncurls  again  in  wet  weather.  The  lowest  pair  of  pinnae  are 
always  shorter  than  the  next  superior  pair  are,  and  on  them  the  lowest  pinnules 
are  produced,  and  sometimes  pinnati  fid  ; and  sometimes  the  frond  diminishes 
in  width  gradually  from  the  middle.  The  upper  surface  cannot  be  said  to  be 
tomentose,  but  there  are  scattered  hafts  on  it : the  stipe  and  rhachises  and  under 
surface  are  notably  tomentose,  and  the  involucres  also,  I think.  The  involucres 
are  as  rufous  as  is  the  tomentura.  In  the  Dehra  Dun  the  plant  grows  on  sand- 
stone, of  Siwalik  formation,  and,  on  the  slope  of  the  Himalaya,  on  shale  ; 
higher  up— perhaps  on  magnesian  limestone.  The  dimorphism  I have  alluded 
to  under  C.  dubh.  On  again  going  over  my  specimens— the  description  of 
C.  dubia  having  been  written  four  or  five  years  ago— I think  that  C.  diibia 
inclines  rather  to  O.  rufa  than  to  0.  albo-marginata  ; but  if  the  two  first* 
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mentioned  plants  are  to  be  considered  as  one  there  is  no  gain,  in  beauty  at  least, 
to  C.  rufa , as  the  clubia  form  is  very  rough  and  coarse —late  in  the  season 
at  least,:  some  specimens  almost  wholly  cover  my  heets— 18"  X 12". 

Taking  large,  whole  plants  of  each  species,  they  are  all  three  distinct  ; but 
individual  fronds  might  be  culled  to  match  from  all  three. 

9.  0.  farindSa,  Kaulf.  ; Syn.  Fil.  142  ; C.  R.  457  ; Bedd.  H.  B.  92. 

Kashmir:  Jhelam  Valley— “between  Chakota  and  Domel,  not  common^ 
MacLeod,  1891 ; Kaman  Goshi  3000',  Tawi  Valley  4000',  Gammie,  1891. 

Punjab  : Hazara  Dist.;  (Trotter  in  M.S.  List).  Salt  Range—  Tilla  Mt.,  Aitch.,  1870, 
Chamba—U&\i  Valley  8000',  McDonell  ; Kangra  Valley  District,  W.  2500',  E.  4500', 
Trotter  ; Simla  Reg.,  near  Simla  6500',  Kotgarh  Road,  45  miles  E.  of  Simla,  9000', 
Gamble  ; Simla— Samal  Valley  5000',  Blanf. 

N.-W.  P. : D . D.  Dist.— Siwalik  Range  1-3000',  abundant  along  road  through 
Mohand  Pass,  and  probably  everywhere  else  ; in  the  Diin,  and  up  to  above  4000',  on 
the  Himalaya,  abundant ; Saharangmr  Did. — Siwalik  Range  ; T.  Garh. — Ganges 
and  Jumna  Valleys  ; Knmaun— common  2*4500',  near  Pitoragarh  5-6000',  Kali  Valley 
9-10,000',  and  between  Gini  and  Hunshiari  7000',  Duthie. 

Distrib. — Amer.  : Mexico  (up  to  8000',  Guatemala,  New  Grenada,  Brazil.  Asia  ; 
Arabia ; N.  Iud.  (Him.),  Sikkim,  Bhotan  ; Assam — Khasia  ; Bengal— -Chittagong  and 
Cliutia  Nagpur  ; Centr.  Provs.,  Pachmarhi  3000' ; Centr.  Ind.— Bagelkhand  to  Raj  - 
putana.  S.  Ind. — whole  Deccan  and  Madras  Presidency  in  the  plains,  and  up  to  -8000 
da  the  hills.  Burma — Moulmein.  Ceylon.  Malay  Benin . Java.  Philippines.  Afr.  i 
Cameroon  Mts.,  Angola,  Zambesi  Land,  Abyssinia,  Bourbons. 

The  texture  of  this  fern  varies  from  almost  membranous  to  coriaceous  and 
very  heavy.  I agree  with  Mr.  Clarke,  that  it  is  easily  separable  from  C.  rufa 
and  C.  albo-marginata  ; but  he  might  have  gone  furthur  and  have  said  that 
it  has  no  resemblance  to  either,  beyond  being  of  tljo  same  genus. 

In  his  “ Summary  of  New  Feres  ” (Ann.  Bot.,  Vol.  V.)  Mr.  Baber  refers  to 
the  late  H.  F.  Blanf ord's  paper  on  “ Silver  Ferns  of  Simla”  read  before  the 
Simla  Natural  History  Society,  June  25th,  1886,  for  an  account  of  the  Indian 
forms  of  C.farinosa,  and  says  he  cannot  separate  specifically  C.  anceps  and 
C.  grma  therein  described  as  species.  But  Mr.  Blanford  modified  his  views 
afterwards,  and  in  his  “ List  of  the  Ferns  of  Simla,”  Journ.  Asiatic  Soc. 
Bengal  Vol,  LVII,  Part  II.,  No.  4,  1888,  gave  those  plants  as  merely 
varieties  of  C.  fari/iwsa.  This  is  what  he  said  of  the  type  plant  in.  the  latter 
mentioned  paper : — 

“This  is  very  abundant  in  the  Siwaliks  and  Doons,  and  in  the  deeper 
valleys  of  the  outer  Himalaya  up  to  40 Go'.  In  the  neighbourhood 
01  Simla  it  may  be  found  as  hi£h  as  5000',  above  which  I have  not 
met  with  it.  The  following  characters  distinguish  it  from  other  allied 
forms.  Stipes  up  to  12  iris,  long,  generally  longer  than  the  frond, 
deep  red-bi'own,  naked  or  with  a few  linear  scales  near  the  base  only. 
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Frond  deltoidly  lanceolate,  acute  to  acuminate,  up  to  8 ins.  long  and 
5 ins.  broad,  always  thickly  coated  beneath  with  white  powder.  Lowest 
pair  of  pinnae  always  the  largest.  Segments  narrow.  Sori  continuous 
round  the  sinus.  Margins  of  involucres  entire,  uneven,  or  toothed,  not 
lacerate. 

“ This  form  ranges  all  over  India.  I have  collected  it  at  Pachmarhi  at 
3000',  and  I have  specimens  from  the  Khasi  Hills  at  3-5000'  and 
from  the  Nilgiris  up  to  6000'.” 

I found  this  fern  abundant  in  the  Rewa  State  of  Central  India,  in  1860-61. 
It  seemed  to  be  common  along  the  north  edge  of  the  plateau,  at  the  heads  of 
the  valleys  running  down  thence  northwards.  And  I have  a sheet  on  which  is  a 
ticket  of  Mr.  Clarke's — “ Gheilanthes  farinose f,  Central  India  ? ” One  plant 
of  this  is  exactly  small  C.  anceps,  Blanf. 

10.  C.  anceps,  Blanf.,  in  “ The  Silver  Ferns  ( Gheilanthes ) of  Simla 
and  their  Allies,”  read  before  the  Simla  Natural  History  Society,  25th  dune, 
1886.  Gheilanthes  farinosa , var.  anceps , Blanf.  in  Journ.  As.  Soc.  Bengal, 
Yol.  LVir,  Pt.  II.,  No.  iv,  1888  ; Cl.  and  Baker,  in  Journ  Linn.  Soc.  XXV. 
411;  Bedd.  Suppl.  H.  B.  21,  under  C.  farinosa. 

“ Stipes  thick,  up  to  8 ins.  long,  little  longer  or  shorter  than  the 
frond,  dark  chesnut  to  almost  black,  bearing,  generally  throughout,  dark 
linear-lanceolate  sca’es,  with  pale  margins,  which  often  extend  to 
the  principal  rhachis  but  not  beyond.  Frond  lanceolate  to  oblong- 
lanceolate.  Under  surface  always  thickly  coated  with  white  powder. 
Lowest  two  or  more  pairs  of  pinnae  subequal,  rather  listant. 
Involucres  narrow,  with  toothed  or  lacerate  margins. 

“ Readily  distinguished  from  the  typical  form  by  the  snortness  of 
the  lowest  pair  of  pinnae,  and  the  greater  extension  of  the  scales.  In 
large  well  grown  fronds  the  lower  three  or  four  pairs  are  nearly 
equal,  and  the  form  ” (shape  ?)  “ of  the  frond  approaches  that  of 
G.  subvillosa.  Specimens  collected  by  Mr.  Clarke  in  the  Khasi  Hills 
present  the  same  characters  as  those  of  the  N.-  YV.  Himalaya.  I 
have  specimens  also  from  Mt.  Abu  (Rajputana),  collected  by  Dr. 
King,  and  from  the  Nilgiris  at  4000'  and  6000',  collected  by  Mr. 
Gamble.” 

The  above  is  Mr.  Blanf ord’s  description  of  var.  anceps  in  the  Journal  of  the 
Asiatic  Society  Bengal.  As  to  habitat,  he  said  : — 

“ In  the  North-West  Himalaya  it  has  a well  defined,  but  restricted 
range  of  elevation,  viz.,  from  3500  to  6000  ft.,  and  is  common 
below  Simla  between  4500  and  5000  ft. 
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Other  records  are  i — 

Punjab  : Kullu— Inner  Seoraj,  5000',  Trotter. 

N.-W.  P. : D.  D.  Bist. — Jaunsar,  near  Lokhwa,  4000',  Blanf , 1886  ; near,  R&jpur 
28-4000',  plentiful,  Hope  ; Landour,  6500',  Miss  Parrott. — Mussoorie-Chakrata  Road, 
4500',  Hop q,  Rumaun — 7000',  Dutliie  ; 4 500'  Hope,  Trotter,  Gori  Ganga  Valley — 
Bugdiar  8500',  MacLeod. 

Distrib.— Asia  : N.  Ind.  (Him.)  Sikkim — Pankabari  3000',  Clarke,  1884  ; Assam — 
Khasi  Hills  5000',  frequent,  Clarke  ; Rajput&na— Mt.  Abu,  King,  Duthie.  S.  Ind.— 
Madras  Presy.,  Nilgiris  4-6000',  Gamble.  <{  So  common  on  all  the  mountain  ranges 
in  India,11  Bedd .,  Supp.  H.B. 

I feel  obliged  to  set  up  this  fern  as  a species  (though  the  late  Mr.  Blanford, 
its  author,  latterly  degraded  it  to  the  rank  of  a variety  of  C.  farinosa ),  because 
I tnink  it  very  distinct,  though  the  specimens  I g^ojup  here,  following 
Blanford,  differ  considerably  from  each  other.  My  specimens  collected 
near  Simla,  in  Blanford’s  company,  are  small  and  not  stout,  and  seem 
nearer  his  var.  grisea  than  to  the  large,  stout  fern  which  is  got  on  the  lower 
slopes  of  the  Mussoorie  range  of  the  outer  Himalaya  and  in  Fhmaun,  and 
which  in  thickness  and  blackness  of  stipe  resembles  specimens  from  other  parts 
of  India  ticketed  C.  bullosa,  the  stipe,  however,  being  much  more  scaly  than  the 
stipe  of  that  fern,  and  the  frond  longer  and.  narrower.  The  scales  on  the  large 
form  are  bi-coloured,  but  those  on  some  specimens  of  the  small  form  are  not  so. 
The  involucres  on  Miss  Parrott’s  Lap  dour  fern,  gathered  in  September,  are  of 
reddish-brown  colour  ; and  in  that  respect,  and  in  general  habit  the  plant  is 
almost  the  same  as  a plant  of  C.  grisea  gathered  by  Blanford  in  the  Simla 
Region  in  the  same  month. 

On  the  way  up  the  Himalaya  from  Rajpur  to  Mussoorie  farinosa  is  the  only 
Cheilanthes  seen  for  the  first  few  hundred  feet  of  elevation  : then  anceps  begins 
to  appear,  and  very  soon  entirely  supersedes  farinosa  and  is  alone  until,  with  a 
little  of  rufa,  it  meets  the  lower  limit  of  albo-marginata.  The  large  form  of  C. 
anceps  is,  however,  met  with  also  considerably  lower  down,  in  the  Raspana  Valley. 
Th6  marked  difference  of  anceps  from  farinosa  at  once  catches  the  eye  : it  is 
sfciffer,  and  much  darker  in  colour,  and  the  frond  is  narrowly  lanceolate.  The 
coat  of  farina  on  the  under  side  is  much  thicker,  and  therefore  looks  much 
whiter  than  that  on  farinosa , and  it  presents  a marked  contrast  to  the  dark- 
coloured  rhachises.  The  colour  of  the  frond  is  a dark-green.  If  the  large 
stout  form  is  to  be  put  with  C.  bullosa , Kze.,  it  seems  to  me  to  be  all  the  more 
necessary  to  make  a distinct  species  of  them  ; but  the  shape  of  the  frond  seems 
different  in  the  two  plants.  I am  inclined  to  transfer  Blanford’s  Simla,  high- 
level  type,  and  the  similar  small  plants  from  elsewhere,  to  C.  grisea. 

11.  O.  grisea,  Blanford  in  “The  Silver  Ferns”  ( Cheilanthes ) “of 
Simla  and  their  Allies,”  read  before  the  Simla  Nat.  Hist.  Soc.,  25th  June,  188G; 
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C.  farinom , Kaulf.,  var.  grisea , Blanford  in  Journ.  Asiat.  Soc.  Bengal,  Vol. 
LXVII,  Pfc.  II,  No.  4,  1888  ; C.  far  in osa9  forma  minor , Cl.  and  Bale,  in  Journ. 
Linn.  Soc.,  Vol.  XX  VT,  p,  411  ; Bedd.  Suppl.  H.  B.  21. 

iS  Stipes  slender,  2-3  ins.  long,  light-brown,  naked,  or  bearing  a few  thin 
brown  and  translucent  lanceolate  scales  (not  white-margined)  near  the 
base.  Fronds  dimorphous  : — one  form  narrow  lanceolate  4-5  ins.  long 
1-2-2  ins.  broad,  thin  papyraceous : lower  3-4  pairs  of  pinnae 
subeqnal  distant  : under  surface  thickly  coated,  upper  surface  sprinkled 
with  white  powder  : segments  narrow  oblong.  The  other  form 
ovate-lanceolate  : pinnae  close,  triangular  ; lower  two  pairs  equal. 
Both  forms  fertile.  Involucres  as  in  typical  variety.” 

Punjab  : Chamba  ; Rdvi  Valley,  8500',  McDonell.  Simla  Reg.— Gt.  Thibet  Rd. 
from  Nagkanda  to  Bagi,  and  Hattu  Mfc.,  S3-940J',  Blanf.,  Trotter,  Bliss  ; Simla  -The 
Waterfalls,  Blisa. 

N.-W.  P.  : D.  D.  Dist. — Museoorie,  about  C^jQO',  Hope,  1881;  Brit.  Garh. — 
Dombitia  Hade,  9-10,000',  Duthie  ; Kvmaun — above  Sosa,  9-10,000'  ; Byans— >Kali 
Valley,  above  Ch&lek,  11-12,000',  Duthie. 

Distrib. — Asia  : N.  Inch  (Him.)  Sikkim — Darjiling,  Sinchal,  8,000',  Gamble. 
Assam— Khasia  Hills,  Nunklow  2500',  Clarke  No.  45686. 

McDonell’s  plant  from  Chamba  is  very  elegant ; stipe  twice  as  long  as  the 
frond,  which  is  very  white  beneath  ; involucres  light-brown.  Bliss’s  speci- 
men from  Bagi,  No.  243,  is  similar  but  smaller,  and  stipe  not  so  long  ; and 
mine  from  Mussoorie  is  the  same,  but  with  numerous  sharp-pointed  scales 
extending  half-way  up  the  stipe  : it,  as  well  as  Trotter’s  from  the  Simla  Region, 
has  a little  of  the  white  powder  on  the  upper  surface,  but  in  such  cases  the 
“ powder”  may  have  fallen  from  the  under  surface  of  other  fronds.  Blan- 
ford’s  and  Bliss’s  specimen  from  the  low  elevation,  as  well  as  Duthie’s  from 
B.  Garhwal,  have  yellow-brown  involucres.  The  powder  in  all  cases  is  white. 

(To  be  continued.) 
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THE  FERNS  OF  NORTH-WESTERN  INDIA. 

Including  Afghanistan, the  Trans-Indus  Protected  States, and  Kashmir: 
arranged  and  named  on  the  basis  of  Hooker  and  Baker’s  Synopsis  FUicum,  anri 
other  works,  with  New  Species  added. 

By  C.  W.  Hope. 

(Continued  from  VoL  XIII,  page  251.) 

Part  III.— THE  GENERAL  IAW. -(continued.) 
Ord.  FILICES. 

Sub-Ord.  III. — Polypodiace^e. — ( continued .) 

Genus  13.— ONYCHIUM,  Kaulf. 

1.  O.  auratum,  Kaulf.  ; Syn.  Fil.  143  ; C.  R.  458  ; Bedd.  H.  B.  9G. 

Punjab:  Simla  Reg.)  in  Herb.  Brit.  Mus.  a sheet  marked— “ Simla,  Griffith,'1 

a pair  of  fronds,  barren  and  fertile,  without  stipes  : no  ticket. 

N.-VV.  P.  : D.  D>  Diet. — Jaunsar — near  Road  from  Jumna  R.  to  Chakrata,  Mrs.  J. 
Sladen  1880  ; “The  Attic  Farm”  1500  ? Mackinnons  1878;  near  bridge  over  Tons 
R.  1800?  Mackinnons;  Rajpur— above  Tollbar  3400',  Y.  A.  Mackinnon  1886, 
Hope  1887  ; Rajpur  below  3000',  Gamble,  V.  A Mackinnon,  Hope;  Aumaun— Griffith, 
tide  Sir  W.  J.  Hooker’s  writing  on  sheet  in  Herb.  Hort.  Kew  : there  is  also  a small 
ticket  with  the  single  word  “Kuraaon”  in  ink  and  “?v  in  pencil:  one  plant, 
all  infertile  ; Gorakhpur  Bist .,  in  a well  in  forest,  Angus  Campbell  1887. 

Distrib.— Asia  : N.  Ind.  (Him.),  Nepal,  Wallioh  ; Sikkim  andiBhotan  ; Assam 
“common  ” ; E.  Bengal  0-4000',  sometimes  far  from  the  hills,  Chittagong;  Burma  ; 
Malay  Penins.  and  Isles ; N.  Guinea,  Fitzgerald  1895;  Formosa,  Henry;  China 
Yiinnan,  Hancock  1893. 

The  Gorakhpur  Station  seems  to  be  the  only  known  one  between  the  Debra 
Dun  and  East  Nepal  or  Sikkim,  unless  Griffith  got  the  plant  in  Knmaun.  A 
plant  named  O.  aumtum , in  the  Calcutta  Herbarium,  got  in  Knmaun  by 
Mr.  A.  O.  Hume,  is  O.  japonimm , Kze.  In  the  Dun  O.  auratum  grows  of 
various  sizes,  depending  upon  situation.  The  situation  above  Rajpur  was  dry, 
shaly  rock  exposed  to  the  sun  ; and  a plant  I gathered  there  has  perfect  tripin- 
nate,  fertile  fronds,  though  the  whole  plant  is  only  2&"  X Mr.  Mackinnon 
afterwards  found  larger  plants  near  that  station,  but  in  soil.  Mrs.  Bladen’s 
.Taunsar  specimens  also  are  small. 

2.  O.  japonicum,  Kze.  ; Syn.  Fil.  148  ; C.  R.  459  ; Bedd.  H.  B.  96. 

Punjab  : Chaniba — near  Dalliousie,  McDonell,  Bianf. ; between  Chamba  town  and 

Kajiar  5000',  “ abundant  on  a bank,  ” Trotter  ; Nandi  State  5-7800',  Trotter ; Kullu 
5-7000',  Trotter;  Simla  Reg.— Simla ; the  Glen,  Bliss  1890  “very  rare”:  “ It  has 
been  found  near  Mashobra,  at  about  6000”  (Blaof.  in  List). 

N.-W.  P.  : D.  D.  But. — Mussooree  and  Landour,  6-6000',  not  common,  Mackinnons, 
Duthie,  Hope,  J.  R.  Reid  ; “ Garhwal ,”  T.  T.  1845 ; T.  Garh.— Thadiar  8000',  Gamble. 
Knmaun — Phurka  and  Karim  6300',  S.  and  \V.  ; Davidson,  A.  O.  Hume,  near  A+kot 
4.5000'  Duthie,  near  Pithoragarh ' 5000',  Trotter,  Ramganga  Valley  6-9000',  McLeod  : 
“ grows  in  dense  grassy  undergrowth  ” 
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Distrib.  — Asia:  Iud.  (Him.)  Nc'p  il  ; Sikkim  9-10,000',  common  ; Assam — Mishmi 

aud  Khasia  3-6000' ; Burma— Ava.  Java.  Japan.  China.  Timor  (//,  0.  Forbes. 

Clarke  says — ‘‘  Tufted,”  but  his  own  specimens  in  Kew  have  a creeping 
rhizome,  with  distant  stipes,  and  I have  never  seen  the  plant  otherwise  furnished. 
The  mistake  was  corrected  in  Clarke  and  Baker’s  paper,  Jour.  Linn.  Soc.,  8th 
Aug.,  1888.  where  the  authors  say — c<  Rhizoma  semper  longe- repens,  mediocre 
nec  crassum,  frondibus  remotis  ; in  var.  multisecta  rhizoma  omnino  idem.” 

In  Kew  there  is  a specimen,  on  the  same  sheet  with  others  from  Nepal  and 
Japan,  marked  by  Mr.  Baker — “ Wild  at  Bott  Head,  Salcombe,  Devon,  John 
Luscombe,  Alvington,  Torquay,  reed.  1-72.”  Tins  of  course  must  be  a case  of 
introduction. 

3.  O.  continuum,  Wall,  (under  ChuUanthes),  Cat.  72.  O.  japamum , 
Kze.,  var.  multisecta  (sp.),  F.  Henderson,  MS.,  (Cheilantkes  emtigua,  Wall.  Cat,, 
72,  Leptostegia  lucida , Don.,  Prod.  FI.  Nepal,  14),  C.  R.  450. 

Kashmir  : Rattan  Piv  8000',  Trotter  1888  ; Pir  Panjal  8000',  Gammie  1891  : 
marked  O.  japonicicm  var. 

Punjab:  Hazara  Dist.,  Black  Mt., between  Sambalpat  and  Nimmal  7-8000,'  Dutliic, 
1888,  Machpuri  Mfc.  9000',  Changla  Gali  8000',  Trotter  1890.  Chamba— -Dalhousie 
7000',  Clarke  1874,  McDonell;  Kangra  Valley  Dist.— Dharmsala  8000',  Trotter ; 
Mandi  State  6-10,000',  Trotter;  Kullu  Edgew.,  Trotter  7000' ; Lahanl— Capt,  Hay 
1856,  inHerb.  Hurt.  Saharanpur  ; Simla  Meg. —Simla,  Griffith,  T.  T.,  Col.  Bates, 
Dr.  Bacon,  Lady  Dalhousie,  Gamble,  Hope,  Bliss  and  Blanf.,  who  says — wone  of  the 
commonest  Simla  ferns,  growing  abundantly,  on  the  ground,  both  in  forest  and  on 
the  open  hill-side.  It  has  a creeping  root-stock.  The  range  at  Simla  is  from  6000' 
to  9000'.'* 

N.-W,  P.  : D.  D . Dist. — • Jaunsar— Rupin  Valley  4500',  C»  G.  Rogers,  Mussooree, 
6-7000',  common  ; T.  Garh.— Aglar  Valley,  Duthie  ; Kumaun— Jacquem.,  Wallich  (R. 
Biink.),  Edgew.,  S.  and  W.,  Davidson f Trotter^MacLeod. 

Distrib. — Asia  : N.  Ind.  (Him.)  Sikhim,  Ilookjil.  China  : Viinnan,  Delavay . 

Colonel  Henderson  does  not  appear  to  have  written  a description  of  this 
species,  blit  he  defended  it  in  a letter  preserved  in  the  Kew  Herbarium.  The 
description  in  Clarke’s  * Review  ’ is  as  follows 

“ Fertile  frond  very  finely  cut,  often  5-pinnate : ripe  capsules  straw- 
coloured,  not  numerous : involucre  remaining  (dosed  over  the  ripe 
capsules.” 

And  the  remarks  are 

“ Frond  herbaceous,  hardly  shining,  not  coriaceous.  '1  his  is  more 
easily  separated  from  O.  japonicum  type  than  is  O . auratum , and  has 
been  estimated  a species  both  by  Wallich  and  F.  Henderson,  to 
whose  opinion  the  area  lends  support.  But  if  it  is  estimated  a 
species,  T do  not  know  to  which  the  next  variety  should  be  attached,” 
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This  next  variety  Clarke  calls  intermedia , and  describes  thus  ;— 

‘'Frond  lax,  more  coarsely  cut,  involucres  often  inch—  0.  lucidumt 

Bedd.,  Ferns  Brit.  Ind.,  t.  21.” 

A specimen,  got  by  Strachey  and  Winterbottom  in  Kumaun,  at  7500'  alt-, 
marked  by  Clarke  as  var.  intermedia , and  a few  others  so  marked — among 
them  one  got  in  Sikkim — Lachen  9-10,000',  by  J.  D.  Hooker— are,  for  me, 
typical  multisectum.  Mr.  Clarke  says — <£  This  form,  exactly  figured  by  Colonel 
Beddome,  seems  half-way  between  O.  japonicum , Kze.,  and  O.  multisectum , 
F.  Henderson.  And  he  adds — ■“  After  going  through  the  Kew  material  with 
me,  F.  Henderson  would  still  prefer  to  make  O.  multisectum  a species.”  After 
reading  this,  Beddome,  in  his  Handbook,  said  that  his  t.  21  was  taken  from 
multisectum , and  that  the  two  varieties  of  O . japonicum  differ  very  slightly,  if 
at  all.  A.  variety  which,  its  author  says,  is  exactly  figured  by  another  author, 
but  which  that  other  author  says  he  figured  from  a specimen  of  another  variety, 
may  safely  be  said  to  be  non-existent.  I have  collected  specimens  of  O.  multi- 
sect  urn  from  uncongenial  localities,  comparatively  small  and  narrow,  and  even 
with  brown  instead  of  straw-coloured  involucres,  but  I have  attributed  their 
differences  from  the  full-sized  plant  grown  in  good  soil  solely  to  circumstances. 
There  is  really  no  passage  from  multisectum  to  japonicum , and  if  there  were,  I 
should  prefer  to  make  the  latter  a variety  of  the  former,  because— in  the  North- 
West  Himalaya  at  least — it  is  much  the  rarer.  That  0.  multisectum  has  been 
the  later  recognised  plant  is  no  reason  for  holding  that  it  is  a variety  of 
0.  japonicum . Clarke  and  Baker  may  be  right  in  saying,  in  their  joint  paper 
of  1888,  that  the  rhizomes  of  the  two  ferns  are  altogether  the  same  ; 
but  I think  that  the  fronds  of  0 . multisectum  generally  spring  up  closer 
together  than  those  of  O.  japonicum  do,  as  they  often  form  dense  bushes, 
or  even  beds, — as  in  Simla,  where  this  fern  carpets  the  ground  under  the 
Deodars,  and  even  in  the  open.  I have  a tuft,  from  Tehri  Garliwal,  collected 
by  Duthie,  with  5 or  6 fronds  in  a mass,  mounted  on  one  sheet.  And  it  is 
generally  impossible  to  spread  out  even  a single  frond,  in  pressing  it,  so  that  all 
the  pinnae  shall  be  separate  and  distinct.  0.  japonicum , in  N.-W.  India,  is  a 
shy,  solitary  plant : (A  multisectum  is  bold  and  gregarious.  In  one  of  the  few 
stations  for  it  I b ye  seen  in  Mussooree  0.  japonicum  was  growing  inside  a 
thorny  bush  ; and  Major  MacLeod  Writes  that  in  the  Ramganga  Valley, 
Kumaun,  it  grows  in  dense  grassy  undergrowth.  Barren  fronds  are,  perhaps, 
the  more  numerous,  but  I do  not  think  there  is  any  dimorphism.  Nor  do 
I find  any  dimorphism  in  0.  multisectum , though  Clarke  begins  his  description 
with — “ Fertile  frond  very  finely  cut.” 

Clarke  says  of  0.  multisectum— “ Ripe  capsules  not  numerous.”  I should 
say  that  the  capsules  generally  ripen,  and  that  most  fertile  fronds  are  very 
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fertile,  and  that  all  the  pinnae  bear  capsules  on  every  segment,  except  at  their 
apices,  and  at  the  apices  of  each  pinnule.  Taking  one  pinnule  of  the  lowest 
pinna  of  a less  than  usually  crowded  frond,  (i-pinnate,  I count  on  it  125 
capsules.  There  must  be  about  500  capsules  on  that  pinna,  and  probably 
4,000  on  the  whole  frond  ; and  I dare  say  that  number  is  doubled  on  large 
f:*onds. 

On  a sheet  in  the  Kew  Herbarium,  from,  the  Himalaya,  “ Lady  Dalhousie  ” 
(no  ticket),  Mr.  Baker  has  written — “ a much  larger  plant  than  typical  japonic 
mm. 

0.  melanoleps,  Deoaisne,  got  in  Arabia,  Persia,  and  Abyssinia,  is  very  like 
O.  multisectum , but  it  is  smaller  and  more  delicate. 

Genus  14.  CRYPTOGRAMME,  R.  Br. 

1.  C.  crispa,  R.  Br.  ; Syn.  Fil.  144  ; C.  R.  459.  Bedd.  H.  B.  98,  and 
Suppl.  23. 

Afghan.  : fide  Bcddotne  in  Suppl.  H.  B. 

Kashmir:  Marbul  Pass  11,200'  Clarke;  11-12,000'  Aitch. ; McDonell,  Duthie, 
MacLeod. 

Punjab  : Hazara — Makra  Mt.  10-10,500'  Trotter  ; Cliamba  9-10,000'  Baden- Powell, 
McDonell ; Kangra  Valley  List.— Dharmsala,  11,000'  Clarke  ; Lahanl— Rohtang  Pass, 
12-13,000'  Trotter ; Simla  Reg.— near  Phagu,  Vieary  1831,—“  above  Simla, 11  Col.  Bates. 
The  Chur  Mt.,  Edgew.,  1836  (very  long) ; Hattu  Mt.,  and  vicinity,  8,500-10,000', 
Gamble,  Blanf.,  Hope,  Bliss  ; Bisahir — Kunawar,  9000',  Lace. 

N.-W.  P. : T.  Garb,— Ohachpur  Peak,  10,000',  Gamble;  11-12,000',  Herschel,  Duthie  ; 
Brit.  Garh.— 12-14,000',  Duthie;  Kumaun — “In  Alpibus  summis  Kumaun,  legit 
Rob.  Blinkworth,  1826  ” (Wallich’s  writing  on  ticket  on  sheet  of  C.  Brunoniana, 
Wall.,  in  Herb.  Hort.  Kew);  near  Ealam  12,000',  8.  and  W.  10-11,000',  Trotter, 
MacLeod. 

Nepal— W.  11-12,000',  Duthie. 

Distrib.— The  “Synopsis  Filicum,'*1  following  Hooker  in  the  “Species  Filicutu  11 
recognises  three  forms — «.  C.  crispa,  European  : distributed  from  Arctic  Europe  to 
Lake  Baikal,  Mt.  Olympus  in  Bithynia,  Etruria,  and  the  Sierra  Nevada  ; /3.  C.  Bruno - 
niana,  Wall.,  Asiatic  ; Himalayas  at  10-16,000' ; and  v,  C.  acrosticoidcs , R.  Br. — North 
American  : from  Sitka  and  Arctic  Regions  southward  to  Lake  Superior,  Oregon  and 
California. 

The  Distribution  in  Amis  Sikkim— head  of  Lachen  Valley,  Hooh-fil Dankera 
2,000',  Xing's  Collector.  China— Hupeh  Prov.  Henry , Szechwan  Prov.— Mt.  Omci 
(Summit)  Faber.  Japan —Faurie. 

Beddome,  in  Suppl.  H.  B.,  says — “ Gathered  by  Praia  in  the  Crater  on 
Barren  Island,  Andamans,”  This  is  a remarkable  instance  of  isolation,  and  of 
an  Arctic  and  Temperate  Region  fern  growing  in  the  Tropics,  below  12* 

N.  lat. 

I do  not  make  out  the  differences  between  forms  a and  & pointed  out  by 
Hooker  and  Baker  ; but  in  the  one  locality  where  1 have  seen  the  Himalayan 
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plant  growing  there  were  only  isolated  plants  among  the  herbage  and  forest 
undergrowth  ; and  Indian  plants  seem  never  to  equal  British  in  size.  Tn 
England  and  Scotland  C.  crispa  generally  grows  in  tho  open,  amongst  boulders, 
or  in  the  stony  talus  at  the  foot  of  cliffs, — sometimes  in  such  beds  as  to  be 
distinguishable  at  a distance  because  of  their  bright  green  colour.  In  the 
“ Species  Filicum  ” will  be  found  descriptions  of  all  three  forms  which  Hooker 
unites  under  C.  crispa , and  a discussion  of  the  differences  between  them.  After 
naming  the  specimen  of  Blinkwortlris  gathering,  mentioned  above  (under 
Kumaun ),  Wallich  went  on — “ Dedicavi  speciem  miditori  fjemris  inmortak , 
ammo  mtumatissimo .” 

“ N.B. — It.  Blinkworth  is  one  of  the  plant  collectors  in  the  employ  of  the 
H,  0.  Bot.  Garden  at  Calcutta  under  Dr.  W.  You  may  translate  this  into 
classical  latin  if  you  like.”  On  the  paper  on  which  this  is  written  is  a 
“ frank,”  by  John  Wood,  London,  February  4 th,  1829,  to  Dr.  Hooker, 
University  of  Glasgow. 

Genus  15.  PELLiEA,  Link,  Hooker, 

Sub-genus — Cheiloplecton,  Fee. 

1.  P.  gracilis.  Hook.;  Syn  Fil.  145  ( Pteris  Stelleri , Gmel.,  oldest 
name)  ; C.  R.  460.  Pellm  Stelleri , Gmel.  (under  Pterin),  Bedd.,  IT.  B.  100, 

Kashmir  ; T.  Thomson  ; Pir  Panjal,  Dr.  Stewart ; Baden-Powell  ; Karakoram, 
12,500',  Clarke,  1876  ; above  Kilan,  12,500',  Aitchison,  1877 ; MacLeod  ; Duthie. 

Punjab  : Hazara  List.  ; Makra  Mt.  10-10,600',  Trotter  ; Chamba  9-9500' 

McDonell. 

N.-W.  P. ; T.  Garth . 11-12,000',  Duthie  ; Brit  Garh.  11-12,000',  Duthie  ; Kimaun~ 
Ohampwa  10-18,000',  S.  and  W.;  10,000'  Stewart;  11-13,000',  Duthie;  Trotter; 
Lessar  Pass  16,500',  MacLeod. 

Nepal— W.  10-15,000',  Duthie. 

Distrib  : N.  Amer.;  Canada  to  Wisconsin,  rare.  Asia  : Lake  Baikal  Region; 
Siberia;  N.-W.  Thibet— Balti  9000',  T.  T.  China— Peking  Mts.  8000',  “ very  rare," 
Hancock,  1874, 

Sub-genus — Allosorus,  Rest. 

2.  P.  nitidula,  Baker;  Syn.  Fil.  149  ; C.  R.  460  • P.  nifidvla.  Wall 
(under  Pteris)  Bedd.,  H.  B.  101. 

Trans-Ind.  States  : .Shmtf.— Laram  Pass.,  7000',  Gatacve ; Eohixtan,  6-9000', 
Duthie,  1888  (while  with  the  Black  Mt.  Expedition). 

Kashmir  ; Pomoli ; Chittapani  Valley  6000',  Lev. ; 3-6000',  “ f requent  and  plenti- 
ful  to  Chamba,1’  Cl.  in  Rev. ; Kishtwar  5000',  Clarke,  1876  ; Pir.  Panjal  and  Rattan 
Pir  6000  and  8000',  Gammie  (very  large). 

Punjab  : Hazara  Hist.— Black  Mt.  7000',  Oertel  1891 ; the  Gullies  6-7000',  and 
near  Kalabagh,  Trotter—  Chamba— Ravi  Valley  and  elsewhere  8500-7000',  common, 
JVT  Donell ; Kullu , 5-6000',  Trotter  ; Simla  Reg.—i(  rocks,  Simla,*1  T.  T, 
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N.-W.  P.  : I).  D.  JDist.— Jaunsar — Rupin  Valley  4500',  C.  G.  Rogers;  T.  Garh* 
5-8000',  Duthie,  Gamble ; Brit.  Garh.  5-6000',  P.  W.  Mackinnon  ; Kumaun- 
Wallich  (R.  Blink.). 

Distrib.— Asia  : Kohistan.  China — Henry,  Faber 

I have  not  gathered  this  fern,  but  I possess  and  have  seen  numerous  specimens, 
and  I have  no  difficulty  in  distinguishing  it  at  a glance  from  Cryptogramme 
crespa  and  Pellcm  gracilis,  with  both  of  which  Mr.  Clarke  says  it  has  been 
much  confounded  : cutting^texture,  habit,  and  colour  are  quite  different.  Large 
plants  somewhat  suggest  Cheilanthes  subvillosa  in  cutting ; but  the  texture 
and  other  characters  are  quite  different.  Becldome’s  drawing,  F.  B.  1.,  ft.  222, 
does  not  adequately  represent  the  plant,  the  fronds  being  very  short  and  deltoid, 
and  all  infertile. 

Sub-genus— -Platigloma,  Jsm . 

8.  P.  calamelanos,  Link  ; Syn.  Fil.  lf)2  ; C.R.  461  ; Bedd.,  IT.B.  104. 

Punjab  : Sirmur  State — Tikri,  Edgew.,  1835. 

N.-W.  P. : D.  D.  List. — Jaunsar  4000',  Gamble  ; T.  Garh.  52000%  Mackinnons, 
4-5,000'  Duthie,  4,000 'Gamble  ; Kumann — Almora  4000',  S.  and  W. ; near  Naini  Tal, 
on  old  Almora  Road,  Mr.  Wilmer,  90th  Regt.  1861  (given  to  Hope  on  day  of  collection) ; 
near  Khairna,  below  Almora,  4-5000',  Duthie,  J.  R.  Reid,  Mackinnons ; Karan,  Ramsukh 
(Duthie’s  collector)  1888. 

Distrib.— Afr.  i Angola ; Abyssinia ; fcicmiali  Land;  llucuzori  Mt.  ; Zambesi 
Land  ; Mashona  Land — nr.  Salisbury,  Boyce  1896  ; Natal  ; Cape  Colony  ; Bourbon. 

Himalayan  specimens  are  only  bipinuate,  so  far  as  I have  seen;  but  African 
specimens  are  markedly  tripinnate,  the  ultimate  segments  being  distant  and 
petiolak. 

Genus  16.— PTERIS,  Linn. 

Sub-genus— Eupteris. 

1.  P.  longifolia,  L.;  Syn.  Fil.  158  ; C.  R.  461  ; Bedd,,  H.  B.  106. 

Trans-Ini).  States  ; Baraul  and  Swat ; 4-6500',  Harriss,  8000',  Gatacre. 

Kashmir:  Jhelam  Valley'—  4000'  downwards,  “common,’1  MacLeod. 

Punjab:  Hazara  Dist.  — Dhamtanr  4500',  Trotter;  Rawalpindi,  Aiteh. 

Vhamba , McDonell ; near  Dalhousie  4000',  Trotter  ; Manili  State  4500',  Trotter  ; 
Kullu  6-8000',  Coventry  ; Simla  Reg.— 3-5000',  Gamble,  Collett,  Bliss. 

N.-W.  P.  : D.  B.  But. — Jaunsar — Dharmigadh  4000',  Gamble  : in  the  Dim  2500’, 
and  upward  ; on  the  Himalaya  to  above  6000'  h\  Mnssooree,  Hope;  T.  Garh.— 
8-5000'  Duthie  : Kumann  1800'  to  nearly  6000',  S.  and  W%  Ramsukh,  Davidson/  Hope. 

Distrib. — Amer. : Florida,  Mexico,  W.  Ind.  and  Venezuela.  Europe  : Spain,  Italy, 
Sicily,  Dalmatia,  Greece,  Ionian  Isles.  Asia  : Lycia,  Syria,  Lebanon  ; N.  Ind.— from 
j.rans-Indus,  the  Punjab  and  Kashmir  to  Assam  and  Chittagong,  0-5000',  general 
and  abundant  on  and  near  the  hills  ; plains  of  Bengal,  Chutia  Nagpur,  and  streets 
of  Calcutta.  Centr.  Provs.,  Ind. — Pachmarhi.,  S.  Ind. — Madras  Presidency,  in  many 
localities,  Bedd.  H.  B„  Malay  Archipelago,  Java,  Pacific  Isles.  “ China  southwards 
to  Australia.'1  Afr.  : Algiers,  Egypt,  Abyssinia,  Socotra  ; Cape  de  Verde  Islands 
southward  through  Trap.  Afr.  to  Angola,  Maealisbevg.  ax»4  Marcaren  Isles. 
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Clarke  says — “ Perhaps  the  commonest  fern  of  North  India,  extending  over 
the  plains  to  every  village.”  I suspect  he  means  this  to  apply  to  the  Lower 
Provinces  of  Bengal.  I doubt  if  this  fern  can  be  found  in  many  villages  in  the 
dry  parts  of  the  North-Western  Provinces,  though  I think  I used  to  see  it  in 
Rohilkhand.  There  is  a specimen  at  Saharanpur  from  Calcutta,  collected  by 
Clarke,  and  I have  seen  it  growing  on  the  walls  of  houses  there.  The  fern 
likes  water,  and  in  swampy  ground  grows  to  a much  larger  size  than  is  stated 
in  the  Synopsis.  In  Kumaun  I have  gathered  it  with  fronds  8 feet  long  : this 
was  by  the  bed  of  a stream,  on  limestone  tufa.  But  P.  longifolia  will  grow  on 
dry  cliffs,  as  it  does  in  Mussooree,  at  over  6,000'  elevation.  Baker  says — “ veins 
close  and  line,  usually  once-branched.”  A second  branching  is  very  frequent, 
and  in  two  of  my  specimens,  from  Rawalpindi  and  Kumaun,  both  infertile, 
I see  that  the  ultimate  veialets  frequently  unite  before  they  reach  the  edge- 
forming  loops. 

2.  P.  cretica,  L.  ; Syn.  Fil.  154  ; C.  R.  462  ; Bedd.,  H.  B.  106. 
P.  Iceta , Wall,  Cat.  1)5. 

Trans.-Ind.  States  : Baraul  and  Swat , 4-6500',  Harriss,  Gatacre. 

Kashmir  : Clarke  in  “ Rev.11;  “ common  Jhelam  Valley  4000'  down,11  MaoL  iod  in 
List ; Rattan  Pir  6000',  Garnmie. 

Punjab— Hazara  Dist.  : Black  Mt.— Mackai  Peak,  Gatacre,  Trotter  (in  List  of 
Punjab  Ferns).  Chamba  ; McDonell  (in  List);  Kajiar  6500',  Trotter;  Mandi  State. 
5-6000',  Trotter  ; Kullu  G-8000',  Trotter,  Coventry  ; Simla  Reg. — “ very  abundanu 
in  certain  parts  of  Simla,  especially  on  the  Sutlej  side  of  the  spur,  between  5500, 
and  6500'.  It  disappears  above  8000',11  Blanf.  3500'  Gamble,  Collett,  Bliss. 

N.-W.  P. : D.  D.  List. — Jaunsar — Deoban  Mt.,  Duthie’s  Collector  ; Rupin  Valley 
4500',  C.  G.  Rogers  ; Mussooree^ 6-7000',  very  abundant  in  places;  T.  Garh. — Phedi 
4-5000',  Duthie  ; Brit.  Garh.  4-5000',  Duthie  ; Kumaun  3000'— 8000',  S.  and  W. 
Hope,  Davidson,  Duthie. 

Distrib. — Amer.  ; BUorida,  Mexico  and  Guatemala.  Europe  : Corsica  and  Sardi- 
nia, Italy,  Crete,  Tyrol,  Caucasus.  Asia  : Ural,  Arabia,  Persia ; N.  Ind.  (Him.) 
Sikkim,  Hook -fil.  8-9G00' ; Assam — Kohima  5500',  Clarke  ; Bengal — 0-6000',  com- 
mon, extending  far  into  the  Plains,  as  at  Dhaka  and  Chittagong,  Clarke. 
S.  Ind. — Deccan  ; Madras  Presy. — very  common,  from  sea  level  up  to  8000'.  Ceylon. 
Burma.  Malay  Penins.  Philippines.  Fiji  and  Sandwich  Isles.  Afr. : Abyssinia 
Natal,  Cape  Colony,  Bourbon, 

Olarke  says  the  species  is  very  variable,  and  he  gives  an  amended  description, 
intended  to  separate  this  species  from  P.  pelliwida , Presl.,  and  P.  crenata , Sw.  I 
have  not  seen  P.  peiludda  growing,  but  I can  see  no  resemblance  to  P.  cretica  in 
herbarium  specimens  of  it.  And  P.  diyitata , Wall.  ( P . stenophylla , ijlk.  and 
Ur.),  which  Mr.  Baker  places  as  a variety  of  P.  cretica,  and  Clarke  as  a variety 
of  P.  peiludda  (which  does  not  grow  in  N.-W.  India)  is  quite  distinct  from 
both.  I have  seen  no  variation  in  P.  cretica  except  that  rarelv  a fertile  frond 
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has  broad  pinnae,  and,  as  rarely,  a sterile  frond,  whioh  nonnally  has  broad  serrated- 
edged  pinnae,  has  some  patches  of  sori  on  it.  The  rhizome  is  creeping  : stipes 
approximate,  but  in  progressive  order,  not  tufted  ; and  the  plant  forms  large 
beds. 

3.  P,  digitata,  Wall.  Cat.  No.  91.  P.  stenophylla , Hk.  and  Ur.,  Iu. 
Fil,  t.  130.  P ter  is  erotica , L.,  &9  P.  stenophylla , Hk.  and  Gr.,  Syn.  Fil.  154. 

Pterib  pellacida,  Fresh,  var.  stenophylla  (sp.),  Hk.  and  Gr.,  C.  R.  463  ; Redd  , 
H.  B.  107  (as  Clarke). 

Punjab  : Chamba  ; McJJcmeU  in  MS.  List  of  Chamba  Ferns  identified  at  Kew  ; 
Simla  Reg . — M ashobra , 7000',  below  Sipi  (Sibpur)  5500',  Bliss,  1890,  1891,  1892. 

N.-W.  P.  : D.  I).  Mussooree,  not  uncommon,  5-6000';  near  Jharipani  1800' 

in  quantity,  Hope  ; in  the  Ddn  in  several  places  from  below  2,500'  to  3,000',  Hope, 
Gamble  ; T.  Garh,,  Lev.  1872  (named  by  him  P.  daetylina,  Hook.);  Mussooree  and 
Chakrata  Road,  Hope  ; Kuniaun — Bageswar  3000',  S.  and  W.  1848,  Trotter  1891  ; 
Sarju  Valiev  and  elsewhere,  “grows  in  dense  shade,'1  MacLeod  1893. 

DisTRiB.-~da<a  : N.  Ind.  (Him.)  Nopal. 

As  I have  already  stated,  under  P.  cretica , I consider  this  fern  quite  distinct 
from  that  species,  and  also  from  P.pellmida.  I therefore  give  it  as  a separate 
species,  and  Wallich’s  name,  FJ.  digltata,  being  the  older,  must  hold  good. 
Wallich’s  lithographed  catalogue,  which,  on  account  of  the  wide  distribution 
made  of  the  plants  enumerated  in  it  with  lithographed  tickets  cut  out  of  it,  is 
held  by  the  Kew  and  other  authorities  to  be  equivalent  to  publication,  is  dated 
(the  Preface)  1st  December,  1828.  The  **  leones  Filtcum  ” of  Hooker  and  Gre- 
ville,  in  which  the  plant  was  described  and  exactly  figured,  was  published  in  1831. 
Synonyms  therein  given  are— Pteris  stmopnyiui,  w allich  MSS.,  1829,  and  P. 
angusta,  Wall.  MSS.  1825  (non  Bory).  The  habitat  cited  is-  “inNapalia, 
Wallioh,  1818,”  and  it  is  remarked — *4  Nearly  allied  to  Ft.  Iceta  of  Wallich’s 
MSS.  (from  Nepal)  and  the  European  Pt.  cretica ; but  it  may  be  known 
in  both  by  its  quite  simple  pinnae  and  the  entire  margins.”  The  entry  in 
Wallich’s  catalogue  is  “ Pteris  digit  at  a,  Wall  in  Herb.  1823,  Napalia,  1820.” 
Some  specimens  in  the  Kew  Herbarium  are  named  “ P.  digitata , 
Wall.”  in  Wallich’s  own  handwriting,  and  2 sheets  have  tickets  of  Wallich’s 
P.  angusta , Wall.  1818,  but  none  are  n arked  P.  stenophylla . The  name 
adhered  to  in  the  catalogue,  P.  digitata , must  be  accepted.  P.  iwta,  Wall,  is 
P.  cretica. 

Mussooree — unless  some  still  unknown  place  in  Nepal  is — appears  to  be  the 
headquarters  of  the  species,  and  in  several  localities  there  and  in  the  neighbour- 
hood it  is  plentiful  It  often  grows  at  the  foot  of  and  under  rocks  and  cliffs, 
in  shady  places,  but  iu  single  plants,  and  never  in  dei.se  clumps  and  beds 
p,  cretica  often  does.  The  longest  and  most  upstanding  plants  1 have  seen 
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were  in  the  forest  behind  (east  of)  Jharipani,  the  half-way  halting  place  on 
the  road  up  to  Mussooree,  alt.  nearly  5000',  growing  in  clayey  soil  away  from 
rooks.  I have  kept  only  one  of  these  plants,  and  find  it  has  about  20  stipes 
Springing  in  a tuft  not  so  thick  as  a finger.  The  stipes  of  some  of  the  sterile 
fronds  are  15"  long,  and  of  the  fertile  ones  20".  Some  of  the  fronds  are  1 ft. 
in  length.  I have  a plant  wholly  a-pinnate,  /.  e.,  all  the  12  fronds  (there  are 
numerous  broken  stipes  besides)  are  perfectly  simple,  The  sterile  fronds  of 
this  plant  have  stipes  up  to  5 in.  long,  and  fronds  up  to  9 in.  There  are  only 
two  fertile  fronds  : one  has  stipes  9 in.  and  frond  9-1-  in.  long.  A specimen  of 
P.  pelluada,  Presl.,  from  the  Nam  bur  Forest,  Mann,  is  subdimorphous,  like 
P . digitata  : the  fertile  frond  much  the  longer,  with  one  pair  of  side  pinnae. 

4.  P.  dactyllna,  Hook.,  Syn.  Fil.  155  ; C.  R.  463  ; Bead.,  H,  B.  107. 

N.-W.  P.  ; JD.  D.  Dist.—  Jaunsar,  near  Deoban  8000',  Hersckell  1879,  9000', 
Mackinnons,  “between  Bodyar  and  Deoban,  Mrs.  J.Sladen,  coll,  for  Hope,  1880, 
Lokandi  8-8500',  Gamble  1892  and  1894  ; Kumaun  — Pindar  Gorge,  nearDwali  8000', 
Trotter  1891. 

Distrib.— Asia  : N.  Ind.  (Him.)  Nepal-East  ; Sikkim  up  to  12,000';  Assam— 
Khasi  Hills,  4200'.  China — Szechwan  Prov.,  Faber  and  Henry , Yiinnan,  Delavtty. 

Clarke  doubts  the  East  Nepal  locality,  which  is  that  given  for  a specimen  in 
the  Kew  Herbarium  If  that  is  not  an  authentic  record — though  it  is  not  an 
improbable  one— there  is  a gap  in  the  distribution  between  Kumaun  and 
Sikkim.  The  shorter  gap  between  Jaunsar  and  Kumaun  ought  to  be  filled  up. 

This  fern  need  never  be  confused  with  P.  cretica  and  P.  digitata.  It  has  a 
long  though  rather  slowly  creeping  rhizome  like  that  of  P.  cretica , though  not 
so  thick  ; but  the  stipes  are  like  thin  stalks  of  grass,  whereas  those  of  P.  cretica 
are  comparatively  thick  and  very  wiry.  I have  not  seen  P.  dactylina  growing, 
but  I possess  what  Mr.  Baker  on  seeing  it  pronounced  to  be  a 44  champion  ” 
specimen  : it  was  collected  in  Jaunsar  by  the  Messrs.  Mackinnom  This  has  a 
bit  of  rhizome  4J  inches  long,  with  about  36  fronds  springing  from  all  along  it, 
presumably  of  one  and  the  same  year’s  growth,  very  few  of  which  are  soriferous. 
This  plant  is  16- — 17  in.  high  : longest  stipe  14  % with  a frond  of  only  4 in., 
fertile.  Most  of  these  fronds  have  a central  terminal  pinna,  on  a prolongation 
of  the  stipe,  and  a pinna  springing  from  the  stipe  on  each  side,  which  side 
pinnae  immediately  divide  each  into  two,  making  apparently  five  pinnae,  which 
spread  out.  These  fronds  are  really  tripartite,  the  two  side  parts  forking.  A 
frond  collected  by  Mrs.  £ laden,  has  apparently  7 pinnae,  the  lowest  pair  forked, 
making  apparently  4,  and  3 pinnae  taking  off  together  from  the  main  rhachis, 
which  is  prolonged  for  nearly  half  an  inch  beyond  the  springing  of  the  lowest 
pair.  I find  the  same,  apparently  7 pinnae,  in  some  of  Mr.  Gamble's  specimens, 
but  also  some  fronds  having  apparently  9 pinnae,  as  the  lowest  pair  split  each 
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into  o,  and  there  are  the  triplets  above,  i had,  long  before  seeing  this,  noted 
the  number  of  pinna;  of  this  fern  as  being  sometimes  95  but  1 cannot  now  find 
such  specimens. 

5.  P.  quadriaurita,  Retz.;  Syn.  Fil.  15b  ; C.  R.465  ; Bedd.  H.  B.,  110. 

Kashmir  : Trotter  (in  list  of  Punjab  Ferns)— Rattan  Pir  8000',  Gammie  : small 
and  sterile  : may  be  young  P.  excelsa , Gaud. 

Punjab  : Cliamba  (McDonell  in  List) ; Dalhousie  50007,  Trotter  ; Kangra  Vy.  Bid. 
— -Dharmsala  8000,  Trotter  ; Mandi  State  6500-7000',  Trotter  ; Kvllu  6-8000',  Trotter, 
Coventry ; Simla  Reg.  4-8600',  common. 

N.-W.  P.  : B.  B.  Bist.=~ Jaunsar  7600',  Gamble  ; Mussooree  and  Landour  6-7000', 
common  ; T.  Garh.  3-8000' ; Kumaun  4-10,000',  in  many  places. 

Distrib.— “All  round  the  world  within  the  Tropics,  and  a little  beyond  them,11 
(Syn,  Fil.).  Amer.  from  Cuba  and  Mexico,  southward  to  Brazil.  Asia i N.  Ind.  (Him.) 
Sikkim,  Assam  and  Bengal  (Chittagong)  0-7000'  “ very  common,  but  not  found  far 
from  the  hills 11  (Clarke  in  “ Rev.11).  Kohima  and  N.  Manipur,  Clarke.  Centr.  Provs. 
Ind. — Pachmarhi,  Buthie.  S.  Ind.— up  to  8000'  “ very  common.11  S.  China.  Japan. 
Ceylon.  Malay  Penins.  and  Isles.  Polynesia.  Trop.  Australia — Rockingham  Bay. 
Afr. : Angola,  Zambesi  Land,  Natal,  Madagascar. 

The  Synopsis  Filicum  gives  no  varieties  of  this  protean  species,  but  mentions, 
as  synonyms,  a number  of  forms  got  in  various  parts  of  the  world.  Mr.  Clarke 
has  given  an  “ expanded  ” diagnosis  to  include  what  he  calls  trifling  varieties, 
namely  P.  nemoralis , Hk.  and  Bauer,  P.  aspermulis , Wall.,  P.  peetimta , Don, 
P . pyrophylki,  Bl.,  P.  spinmens , Fresh,  and  P.  subqumata , Wall.,  and  has  made 
interesting  remarks  about  some  of  them.  And  besides  these  he  makes  three 
varieties — major  • Jdmiana  (completely  bipinnate  but  graduating  into  the  type)  ; 
and  Bhmeana  (sp.)  Agardh,  which  are  not  recorded  from  N.-W.  India,  and 
are  therefore  here  disregarded.  I may  mention,  however,  that  Beddome  says 
Clarke’s  var.  major  has  arched  (inarched  ?)  veins  and  is,  therefore,  Camptma 
Inaurita . According  to  Clarke,  P.  subquinata , Wall.,  with  7-5  pinnae  only,  is 
not  worthy  a separate  name  ; but  Beddome  in  the  Supplement  to  his  Hand- 
book gives  it  a prominent  place  as  var.  < subquinata , Wall.,  with  a full 
description.  Specimens  so  named  in  Gamble’s  collection,  from  Sikkim,  except 
that  they  are  of  much  thinner  texture,  and  have  rather  shorter  and  broader 
pinnules,  are  practically  the  same  as  the  fern  got  in  Kumaun,  which  I identify 
as  Wallich’s  plant.  Forms  of  P.  quadriaurita  with  setse  on  the  upper  side  of 
the  rhachises  and  costas  are  got  in  the  N.-W.  Himalaya  : and  another  has  an 
asperous  stipes,  with  stipes  and  rhachises  red-coloured.  But  there  is  another 
form  beautifully  red,  with  quite  smooth  stipes.  I do  not  think  any  separate 
species  could  be  set  up  from  the  N.-W.  Indian  material  ; but  more  in  that  way 
might  be  done  with  North-Eastern  plants,  judging  from  some  specimens  in 
Mr.  Gamble’s  collection  : one  has  a stiff  spine  at  the  point-  ;Of  each  segment. 
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A Mussooree  specimen  of  the  type  plant,  I got  long  ago?  has  9 ears*- 8 on  each 
side  of  the  two  lowest  pinnae,  1 on  each  of  the  two  next  above,  and  the  8th  on 
one  of  the  third  pair.  And  I have  another  frond  which  has  a remarkable 
development : it  has  deflexed  ears  on  the  three  lower  pairs  of  pinnae,  and 
abnormally  developed  inferior  lower  segments  up  to  the  seventh  pair  ; but  it 
has  also  ears  pointing  upwards  on  the  superior  side  of  the  lowest  pair  of  pinnm, 
two  on3  each  of  them.  These  are  not  so  large  as  the  ears  on  the  inferior  side, 
but  yet  are  about  two  inches  in  length,  deeply  pinnatified,  and  fertile  like  the 
rest.  I have  seen  a frond  collected  by  Mr.  J.  Marten,  in  Chamba,  of  which  the 
fifth  lowest  pinna  on  the  left  side  is  prolonged,  and  as  compound  (bipinnate)  as 
the  frond  itself, — the  pinnules  equalling  in  size  the  pinnae  of  the  main  frond. 

I have  not  seen  on  N.-W.  Indian  specimens  of  this  fern  the  adventitious  buds 
which  are  found  on  specimens  from  elsewhere,  and  are  mentioned  in  books. 
Thinking  these  to  be  parasitical  growths,  I referred  the  question  to  Mr.  G. 
Massee,  F.L.S.,  of  the  Royal  Herbarium,  Kew,  and  he  kindly  looked  up  the 
subject,  and  showed  me  that  Giesenhagen,  in  “ Flora,”  .1892,  says  the  abnormal 
growth  is  due  to  the  presence  of  Taphrim  Laurencia . Giesh.  A similar  growth 
on  Aspidium  aristatum , Sw,,  is  caused  by  Taphrina  wrmtcervi , Giesh. 

6.  P„  SUfoqiXimata,  Wall.  Cat.  104.  P.  qmdriaurita,  Retz.,  Syn.  Fil. 
158  ;C.  R.  465.  P.  quadrianrita,  Retz.,  var.  sub  'quinata  (Wall.),  Bedd. 
Suppl.  H.  B.  23.  Plate  XVII. 

The  following  is  Beddome5s  description  :~— 

44  A small  form,  8-10  inches  high  ; stipes  stramineous  ; fronds  short  deltoide 
lateral  pinnae,  often  only  1—2,  rarely  3 — 4 pair,  with  a large  terminal  central 
pinna,  segments  long,  nearly  equally  broad  throughout,  spreading  at  right 
angles  from  the  midrib,  lower  basal  segments  of  the  lower  pinnae  only  slightly 
enlarged  and  pinnatified,  or  quite  entire  and  uniform  with  the  others. 

44  Nepal  (WallkJi),  Kumaun  3000',  at  Bagasar  {StmcJmj  and  Winterbottnm). 
Lachen  Valley,  44  Sikkim,”  (Levinge).  Mr.  Levir.ge’s  specimens  are  more 
slender  than  Wallich’s  type,  more  papyraceous  in  texture,  and  furnished  with 
a broad,  white  band  down  the  centre  of  each  pinna  ; it  would  be  a very  pretty 
plant  for  cultivation.” 

N.-W.  P.  : Brit.  Garh.,  (Found  among  the  Mackinnons' ferns,  without  ticket:  they 
think  it  was  got  by  Mr.  P.  W.  Mackinnon  in  B.  Garhwal  in  1881 — 3 small  fronds 
stipes  incomplete)  ; Kumaun — Sarju  Yy,,  Bagesar  3000',  S.  and  Vf.  1848,  (named  P. 
subquinata  by  them) ; Man  dal  6000',  Davidson  ; between  Takala  and  Bagesar,  Duthie 
1884,  No,  3704  ; Chipla,  Ramsukh  (Duthie's  collector) *1888,  No.  8024  ; Sarju  Vv.,  near 
Kupkota,  12  miles  north  of  Bagesar  3-4000',  Col.  E.  Swetenham,  comm,  to  Hope 
1890; -Gori  Ganga  and  Sarju  Valleys,  3-7000',  MacLeod,  1893. 

Distrib.— Asia  : N.  Ind.  (Him.)  Nepal,  Sikkim. 
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In  the  British  Museum  in  a wrapper-—44  22,  qmdricmrita—  quinata,  India  ” 
—are  two  old  sheets  (1829  watermark),  without  tickets,  but  enfaced— Pirns 
quinata , Wall,  in  Herb.”  : also  a sheet  from  Duthie,  No.  3704  (see  above) 
with  2 fronds  which  have  only  1 pair  and  a terminal  pinna  each.  And  there 
is  a sheet  with  a ticket — “ Pteris  quinata , Wall,  E.  Napalia,  January,  1818, 
Groalmulia,  Loch.”  A sheet  from  J.  Smith’s  herbarium — 44  Pteris  bvlqumaia. 
Wall  A g.  mon.  25  Syn.  P.  quadriaurita , Hk.,  Nepal,  Wallich,  Sp.  Ffl.  2,  p. 
179,”  suggests  Clarke’s  P.  suMndivisa  from  a low  level  in  Sikkim. 

The  stipes  and  rhachises  of  this  fern  are  pale  straw-coloured  to  yellowish- 
brown.  All  the  specimens  I have  seen  have,  I think,  one  large  ear  on  each 
pinna  of  the  lower  pair.  The  pinnae  are  exactly  opposite,  and  the  lowest  pair, 
with  its  ears,  forms  a flattened,  unequally  armed,  St.  Andrew’s  Cross. 
All  the  Kumaun  specimens,  from  Strachey  and  Winterbottom’s  time,  1848, 
to  Mac  Leod’s,  1893,  agree  with  Wallich’s  type,  and  are  identical  in  every 
respect,  and  seem  to  me  quite  unlike  P.  quadriaurita. 

7.  P.  excelsa,  Gaud.;  Syn,  Fil  159  ; 0,  B,  467  : Bedd.  H.  B.  114. 

Kashmir.—?  see  under  P.  quadriaurita. 

Punjab  : Chamba— Balhousie  6000',  Clarke,  Ravi  Yy.  7000',  McDonefl,  “common  ” ; 
Kidln  6-8000',  Coventry  1894  ; Simla  Reg,—  Simla  5-6000',  Edgew.,  Bates,  Gamble, 
Collett,  Blanf.  Trotter,  Bliss  ; Mahasu  7-8000',  T.  T. 

N.-W.  P.  : D , D . Did. — Jaunsur — Harianta  8000',  Gamble  ; Mussooree  5-6500',  not 
common,  Herschel,  Mackinnon^,  Hope;  T,  Dark.— Dhakara  5000',  T.  T.,  Herscbel ; 
Kumaun — Wallich  ; near  Nami  Tal  6000',  Hope  1861,  Lev.  1874,  Pindar  Gorge 
7500»8000'  Trotter  ; Gori  Ganga  Yy.  7000',  MacLeod  1893— ‘‘only  one  plant  seen.” 

Distrib.— Asia  : N.  Ind.  (Him.)  Sikkim  8-9000',  Sir  J.  D.  Hooker  ; Assam— Kbasi 
Hills,  Jordon,  Godwin  Auden  North  Oachar  Hills  2500',  Mann  ; Burma,  Wallich. 
China— Szechwan  Prov.,  Henry , Faber . Philippines.  Sandwich  Isles.  Hildebrand , 
Heller  1895. 

Blanf ord  says:— “Very  rare”  (in  the  Simla  Region).  “Apparently 
restricted  to  well-shaded  spots  by  the  margin  of  streams.  I have  collected  it  in 
two  places  at  5 5 00’  and  5800',  but  I have  not  met  with  it  during  the  last 
few  years,  the  original  sites  having  been  devastated  by  wood-cutters  and  cattle, 
or  exhausted  by  collectors.”  But  Mr.  Bliss  has  found  the  plant  since  then  in 
several  localities. 

Clarke  thinks  the  Philippine  station  an  error,  and  the  Burma  (Ava)  one  doubt 
ful ; but  China  must  now  be  added  as  a habitat.  I can  confirm  Clarke’s 
observation  that  the  veins  are  not  rarely  3—4  branched,  i.  ?■.,  a vein  is  like  a 
tuning  fork,  each  fork  forking  again,  and  occasionally  these  secondary  forks 
unite  with  each  other.  In  the  decurrent  bases  of  the  pinnules  or  segments 
some  veins  spring  from  the  rhachis  and  not  from  the  costa,  as  occurs  in  many 
other  ferns.  On  the  upper  side  of  a frond  I see  a short  seta  or  gland  at  the 


PLATE  XVH 


115 


J M.  fitcT*  del.  A.O.  Chowdharv  llth: 

PTERIS  SUBQUIN  AT  A Wall. 

1.  Portion  of  a frond,  natural  size. 

2-  Sfigments  from  a pinna  x 2. 

3.  Rhisoma  and  stipes  of  another  frond. 
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base  of  each  costa.  The  involucres  are  olive-green  or  olive-brown.  The 
pinnae  in  large  fronds  are  sometimes  almost  completely  pinnate,  but  the  pinnules 
are  sessile  with  a broad  base.  In  a frond  from  the  Mackinnons  I find  the 
terminal  pinna  13  in.  L by  in.  br.,  and  a pair  of  side  pinnae  13  in.  by  6 in. 
The  fern  loves  water. 

Sub-genus  P^esia,  St.  Hilaire. 

8.  P.  aquilina,  L. ; Syn.  Fil.  115  ; C.  R.  468  ; Bedd.,  H.  B.  115. 

Trans-Ind.  States  : Baraul  7060',  Harris,  Gatacre. 

Kashmir  : Gilgit. — Shankargarh  (?)  Dr.  Giles  ; Gulmarg,  Nagmarg,  Sonamarg. 

Punjab:  Hazara.  —Black  Mt.,  Du  thie,  near  Thandiana  8000',.  Trotter.  Chamba  ; 
Kullu  ; Simla  Reg. : common. 

N.-W.  P. : JD.  D.  Hist. ; common  in  the  Himalaya,  and  once  seen  in  the  Ddn  near 
foot  of  hills  below  300(K,  Hope  ; T.  Garh.  ; Kumaun. 

Distrib.— All  round  the  world,  both  within  the  Tropics,  and  in  the  North  and 
South  Temperate  Zones,  unless  it  be  absent  from  South  Temperate  America,  from  which 
there  are  no  specimens  inKew  Herbarium  (Syn.  Fil.),  S.  Amor.  Brazil,  var.  esculenta , 
Europe : universal,  except  in  the  extreme  north,  and  never  an  Alpine  plant : range  in 
the  British  Isles  said  to  agree  closely  with  that  of  corn  cultivation,  and  in  the  Scottish 
Highlands  never  above  2000 '"{Britten,  in  “European  Ferns*1).  Asia  : N.  Ind. 
(Him.)  very  common  j Assam — Khasi  Hills  2*8000-,  common.  S.  Ind. — Deccan; 
Madras  Presidency.  Burma — Tenasserim.  Malay  Penins.,and  Eastward  to  Australia 
and  N.  Zeal.  Afr. : Cameroon  Mts. Abyssinia. 

This  fern  is  so  common  in  the  Himalaya  that  few  specimens  are  to  be  found 
in  herbariums  in  the  North-West.  Bat  I have  never  seen  such  thickets  and 
fields  of  it  as  are  common  in  the  United  Kingdom. 

Sub-genus  Campteria,.  Presl. 

9.  P.  biaurita,  L. ; Syn.  Fil.  164  ; C.  R.  469.  Campteria  biaurita,  L. 
(under  Pteris ),  Bedd.,  H.  B.  116. 


N.-W.  P. : B.D.Dist. — In  thei  Ddn  2000'  and  upwards,  by  Btreams  or  springs, 
Mackinnons,  Hope  ; Garhwal — Clarke  ; Kumaun— Barmdeo,  900',  S.  and  W.;  Gola 
Valley  3-4000',  Hope. 

Distrib.— The  following  is  the  entry  in  Wallich’s  Catalogue,  under  106,  Pteris 
nemvraltSf  Willd.,  which  is  given  as  a synonym  by  Clarke,  though  not  by  Willdenow 
himself , who  says  they  are  different : — u Pteris  nemoralis , Wild,  species  admodum 
varians. 


1. 


2. 


3, 


Napalia,  1820,  * est  Pt.  biaurita  1 
(in  Hook's  writing). 

Penang,  1822,  ‘est  Pt.  biaurita  ’ 
(in  Hook's  writing). 

Hurdwar  et  Dehra  Ddn,  1825. 


4.  Montes  Avsb,  1826- 

5.  Montes  ad  Sylhet,  De  Silva. 

6.  Kumaun,  R.  B. 

7.  Pt.  biaurita  and  Pt.  guadriaurita. 

Herb.  Hegra.’* 


The  plant  seems  to  be  found  in  almost  all  the  warm  parts  of  the  globe  : — Amer. — 
Trop .:  from  the  W.  Ind.  southward  to  Brazil.  Asia  : N.  Ind.  (Him.  and  Sub-Him. 
Valleys) — Sikkim  and  Bhotan,  up  to  6000' ; Assam—  Dharang,  Khasia  0-6000'. 
Bengal— extending  over  the  plains  to  Dh&ka,  Pubna,  &c.,  Parasu&th  Mt.  4400'. 
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S.  lad. — The  Deccan  and  Western  parts  of  Madras  Presy.  up  to  6000',  not  common. 
Ceylon.  N.  Burma  and  Andaman  Islands,  Kurz.t  Malay.  Penins>  and  Isles. 
Tonkin.  S.  China.  Australia. 

Baker,  Clarke,  and  Beddome  all  say  this  species  differs  from  P.  quadriawrita 
only  in  the  venation  ; but  I must  maintain  that,  apart  from  the  difference  in 
venation,  the  two  species  are  abundantly  unlike,  and  that  no  one  knowing 
the  two  in  growth,  in  N.-W.  India  at  least,  could  ever  mistake  the  one  for  the 
other.  The  form  P.  namoraiis , Wiild.,  or  a form  which  has  both  free  and 
inarched  venation  on  the  same  frond,  is  got  in  the  Dehra  Dun  ; and  I have 
one  small  plant,  less  than  18  inches  in  height,  altogether  without  inarched 
venation,  but  with  forked  veins,  springing  from  the  rhachis  between  the  seg- 
ments, which  sometimes  unite  with  the  lowest  costal  veins.  A large  plant  from 
the  Dun  has  stipes  26  in.,  and  frond  84  in.  in  length  These  are  14|  pairs  of 
pinnae,  of  which  the  lowest-  pair  is  over  12  in.  1.  by  almost  3 in.  br, : these 
are  bipartite,  the  secondary  pinnae  being  10  in.  1.  The  terminal  pinna  is 
nearly  9 in.  by  in.  The  lowest  pinnae  of  P.  Uaurila  are,  I should  say, 
always  bipartite  ; but  I have  never  seen  more  than  one  descending  pinnule  or 
ear  on  each  side  : Clarke  says  there  are  sometimes  two  or  three. 

From  Selim,  below  Darjiling,  at  altitudes  of  1,200  and  1,500  feet,  respective- 
ly, Gamble  has  two  very  different- looking  plants,  both  of  which  he  names 
P.  liaurita , and  both  of  which  are  Cmnpteria  : one  has  dark-coloured  rhachises, 
8-10  pairs  of  pinnte,  and  broad,  blunt,  approximate  segments  : the  other  is 
much  paler  in  colour,  with  straw-coloured  rhachises,  8-15  pairs  of  pinnae,  with 
long  narrow  far-apart  segments.  This  latter  is  what  is  supposed  to  be  P.  nemo- 
rcdis , Wiild.,  as  the  veins  of  contiguous  segments  often  miss  connection  below 
the  sinus  ; but  it  is  quite  different  in  cutting,  colour,  and  appearance  from  my 
Dehra  Dun  specimens  above  described  : the  venation  only  is  similar. 

10.  P.  Walliciliana,  Agardh  ; Syn.  Fil.  65  ; C.  B.  469.  Campteria 
Waliiclmna , Agardh,  Bedd.,  H.  B.  118. 

Punjab:  Cham'bu — Clarke,  McDonell ; Kangra  Vy.  Dist, — Dharmsala,  Edgw., 
Clarke  ; Kullu  6-8000',  Trotter,  Coventry  ; Mandi  State  5-6000',  Trotter. 

N.-W.  P.  : “ Garhwal  T.  T. ; T.  Garh .,  5-7000',  Mackinnons,  Ganges  Vy.  5-6000', 
Dutbie  ; Kumaun — Wallicb,  K.  Blink.  ( Pt . w mbrosa.  Wall.),  S.  and  W.  Ql’t,  umbrosa ) 
Davidson,  Trotter. 

Distbib. — Asia  : N.  Ind.  (Him.)  Sikkim,  Bhotan  3-8000';  Assam — Khasi  Hills 
8-6000',  common  ; Manipur,  Clarke.  Java.  Japan.  Philippines.  Samoa. 

Sub-genus  Doryopteris,  J.  Smith . 

11,  P.  ludens,  Wall. ; Syn.  Fil.  166  ; C.  B.  470.  Doryopteris  ludens. 
Wall.,  Bedd.,  H.  B.  120. 

Trans-Tnd.  States:  Ra'ranl — Ziarat  Valley  5000' and  8000',  General  W.  Gatacre, 
June  l895t 
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DlSTRiB.--J.siai : N.-E.  Ind. — Assam,  Naga  Hills,  Nichugardh  750'  Clarke  ; E. 
Manipur,  Chattick  6000',  Watt,  K very  abundant.”  Bengal — Orissa,  Balasore  Hills 
Blanf.  ; Chitagong  Hills  up  to  1000',  Roxburgh , Clarke , King.  Burma,  on  the  Irrawa- 
dy,  Wallichy  “Burma,’'1  Kurz ; Maulmein,  Lohb , Parish.  Malay  Penins.  Philip- 
pines. 

Collected  by  Brig. -General  (now  Sir  W.)  Gatacre,  when  with  the  Chitral  Foi’fc 
Relief  Expedition  2 sterile  fronds  only,  without  rhizome  (which  should  be  creep- 
ing) ; one— from  8000'  alt.,  about  2|-  in.  1.  by  barely  1 in.  br.,  entire,  cordate- 
lanceolate,  and  the  other— -from  5000',  about  4 in.  1.  by  4£  br.,  with  two  pairs 
of  lateral,  oblong,  rather  bluntly-pointed  lobes,  the  lowest  of  which  has  a pair  of 
subsidiary  lobes,  defiexed.  The  stipes,  main  and  secondary  rhachises  are  gla- 
brous, and  almost  black  : the  veins  are  hidden  in  the  coriaceous  lamina.  (See 
my  paper  on  the  ‘‘  Ferns  of  the  Chitral  Relief  Expedition,”  in  “ The  Journal 
of  Botamj”  March,  1896,  p.  122),  I compared  these  specimens  with  sterile 
fronds  of  P.  ludens  from  the  Chittagong  Hill  Tracts,  in  Mr.  Gamble’s  collection, 
and  found  them  identical,  though  the  cutting  varies  ; and  Mr.  Gamble  agreed. 
The  most  westerly  extension  of  this  species  before  known  is  in  Orissa,  in  the 
Indian  Peninsula,  in  about  21-|°  N.  lat.,  and  86°  E.  long.,  up  to  1000  ft.  alt. 
Other  known  habitats  are  (in  India)  the  Naga  Hills  in  Assam,  at  about  750  ft. 
alt.  ; the  East  of  Manipur,  in  about  23°  N.  lat.  and  94°  E,  long.,  at  an  altitude 
of  5000  ft.  The  Ziarat  Valley,  where  General  Gatacre  got  the  plant,  lies  to 
the  south  of  Chitral,  north  of  the  Lowari  (or  Lowarai)  Pass,  in  about  35°  25' 
N.  lat.,  and  71°  50'  E.  long.  Snow  must  lie  in  the  Valley  for  many  months 
in  the  year  at  the  altitude  of  8000',  and  perhaps  even  down  to  5000'. 

In  “the  Botany  of  the  Chitral  Relief  Expedition,”  No.  9,  Vol.  I.  of  “The 
Records  of  the  Botanical  Survey  of  India,  Calcutta,  1898,”  I find  the  follow- 
ing note  by  Mr.  Duthie  regarding  this  fern 

“ In  reply  to  a letter  to  General  (now  Sir  William)  Gatacre  asking  for 
further  particulars  regarding  the  localities  of  this  very  interesting 
fern,  I received  the  following  information  : — ‘ This  fern  was  found 
growing  in  many  places  in  the  Ziarat  Valley  at  5000  feet,  near 
the  Kaffir  Rock  (about  34  miles  north  of  Lowari  Pass, -on  the  road), 
a well  known  spot  by  reason  of  the  Kaffirs  from  KafirMan  select- 
ing this  wild  spot  to  set  upon  and  murder  caravans  passing  through 
the  country.  The  valley  hereabouts  is  a very  sheltered  spot,  a 
beautiful  stream  running  down  the  centre,  the  hills  clothed  with 
flowering  shrubs,  and  the  valley  filled  with  the  white  peony. 
Undoubtedly  snow  lies  here  during  the  winter,  even  down  to  5000 
feet,  but  the  place  is  warm  and  sheltered  from  wind  ; the  soil  is 
very  rich,  and  streams  from  the  summits  of  the  hills  are- always 
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pouring  through  fissures  into  the  valley  below.  This  fern  was 
also  seen  growing  in  several  places  on  the  frill  above  on  the  west 
side  of  the  valley,  where  water  runs  out  ofd'ocks  at  8000  feet. 
The  ground  here  must  be  under  snow  for  certainly  four  months,  if 
not  more.  There  is  close  by  here  a crater,  apparently  of  volcanic 
origin,  which  may  account  for  the  fern  being  found  here,  but  no 
difference  was  perceptible  in  the  temperature  of  the  water.”  • 

Another  remarkable  westerly  and  northerly  extension  of  a tropical  fern  is  the 
•case  of  Lygodium  microphyUum , A.  Br.#  which  also  was  found  by  General  Gatacre 
.in  the  Ziarat  Yalley,  at  5000'  alt. 

Genus  17s— CEBATOPTEBXS,  Bring. 

1.  frliaiiCtI*Oides?  Brong. ; Syn.  Fil.  174  ; C.  It.  471  ; Bedd.,  H. 
B.  123. 

Punjab  : “ in  rice  fields  Ecigew.  in  Herb,,  Saharanpur.  C'liamoa—Il&i'pnx  3000'* 
Clarke;  Kangra  Vy.  Dist.  “ in  rice  fields^  in  Herb.  Calcutta ; u Mundi ” (MancU 
State  ?)  Jacquem..;  Earned  District , J.  R.  Drummond  {fide  Trotter) ; Sirmur  State — 
Kiarda  Dub  (seen  by  J.  R.  Drummond,  fide  Trotter). 

N.-W.  P. : D.  D.  Dist.;  J auasar—near  Kaisi  1500'.  Gamble;  D.  Dfin  West, 
Mackinnons  ; D.  Diin  East— Nakraunda  1900',  Hope  1886  ; Raspana  R.  below  200  0', 
Angus  Campbell  1889  ; Kutnaun , Wallich  (or  R.  Blink.)  in  Herb.  Hort.  Kew. 

Distrib.— " Throughout  the  Tropics  in  quiet  waters,”  (Syn.  Fil.).  Amer.  l 
S.  Florida,  Mexico,  and  W.  Indies  southward  to  Brazil.  Asia  ; "Arabia  Felix  ” and 
S.-E.  Arabia.  N.  India — Nepal,  Wallich ; Sikkim  Bhot&n  ; Assam— Goalp£ra,  Mann  ; 
N.  Manipur  ; 3000',  Glarhe 4 Bengal— Sh&babad  Dist.  Lev. ; Chutia-Nagpur,  Rev . A. 
Campbell . Centr.  Provs.  Ind. — 6 stations,  Duthie.  Centr.  Ind.,  Clarke.  S.  Ind. 
common  (fide  Beddome).  Burma — Great  Coco  Island,  Dr.  Brain ; Nicobar  Islands, 
Kurz . Singapore,  Wallich . Java.  Philippines.  Japan#  China.  Hongkong.  Afr. : — 
W.  Trop. ; Angola  ; Madagascar. 

Beddome’s  description  amends  -that  in  the  Synopsis  Filicum  as  regards  the 
veins,  which  anastomose  distantly  in  the  fertile  fronds,  and  closely  in  the  sterile 
ones.  But  I would  add  that  in  pressed  and  dried  specimens  the  whole  fertile 
frond — stipes,  rhachises,  and  lamina — appeal’s  homogeneous,  and  the  stipes  even 
is  veined.  Living  plants  should  be  examined  as  to  this. 

I have  seen  this  fern  in  its  natural  state  only  in  the  Dehra  Dun.  Mr.  Angus 
Campbell  and  I were  on  an  elephant,  picking  out  a line  for  the  proposed  railway 
from  Hardwar  to  Dehra  (since  constructed  and  lately  opened  for  traffic),  and  on 
seeing  water  draining  from  a swamp  I said— “ this  looks  like  a place  where 
Geratopteris  would  grow  ” I had  hardly  spoken  when  I saw  bright  green  patches 
in  the  water,  and  told  the  Mahaut  ” to  get  down  and  hand  up  a sample  : it 
proved  to  be  this  fern.  Both  here  and  at  Mr.  Campbell 5s  station,- a few  miles 
westward,  the  plant  was  of  course  rooted,  as  there  was  a considerable  current. 
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Genus  18. — BLEGHNUM,  Linn. 

1.  Bo  orientale,  L.;  Syn.  Fil.  186  ; 0.  R.  474  ; Bedd.,  H.  B.  182. 

N.-W.  P:  T.  Garh.—iQOO’,  Mackinnons  1879;  North  Ouilhy  in  forests,  K. 
Thompson  1870. 

Distrib.— Asia  X N.  Ind.  (Him,)  Nepal,  Sikkim  ; Assam— Khasi  Eills  up  to  4000', 
Uaro  Hills.  Bengal — North  and  East,  near  the  Hills;  Chutia-Nagpur— Palamow, 
Dr*  J.  J.  Wood.  Centr.Provs.  Ind. — Pachmarhi  3,000', Mrs.  C.  Morris . Centr.  Ind.  1 
Clarke.  S.  Ind.  up  to  6000",  common.  Burma — Maulmain,  Parish.  Ceylon.  Malay 
l?enins,  and  Isles.  S.  China—  Hainan,  Hancock.  Polynesia.  Australia;  Queensland. 

Genus  19.--WOODWARDIA,  Sm. 

Sub-genus  Enwoodwardia. 

1.  W.  radicans,  Smith  ; Syn.  Fil.  188  ; C.  R.  475  ; Bedd.  H.  B.  135. 

Kashmir  ; Basaoli  5600',  Clarke. 

Punjab  i Chamha  ; McDonell  (in  List).  Mandi  State  7500',  Trotter ; Eullu 
6-8000",  Trotter,  Coventry;  Simla  Reg.  6-6000'  “common  on  steep,  well-shaded 
banks,  close  to  streams,  below  6500'  ” (Blanf .)  ; Bisahir,  Lace. 

N.-W.  P.  : D.  D.  Dist. — Jaunsar — Thadyar  5000',  Gamble  ; Mussoorcc  0*6500',  nob 
uncommon  ; Kumaun — 4-8000',  common, 

Distrib,— Amer.x  California,  Ari:  ona,  Mexico,  and  Guatemala.  Europe  : 8 bain  , 
Portugal,  Italy,  Sicily.  Asia  : N.  Ind.  (Him)  Nep£l,  Wallith ; Sikkim.  Bhotam, 
3-8C00'.  Assam — Khasi  Hills  4-5000',  not  plentiful ; Garo  Hills,  I)<t}/  Snmarra 
and  Java.  Philippines.  China  ; Szechwan  Prov.— Mt.  Omei,  Faber  ; lcltang  Prov., 
Hancock.  Afr.  : Azores,  Madeira,  and  Canaries;  Congo ; Abyssinia. 

The  description  of  the  genus  in  the  Synopsis  Filicum  is  incorrect  as  to  the 
position  of  the  sori,  in  W.  radicans  at  least : they  are  not  “ placed  in  rows 
parallel  with  and  contiguous  to  the  midribs  of  the  pinna*  and  pinnules.”  The 
fern  is  not  bipinnate,  and  there  are  no  rows  of  sori  parallel  with  and  eontiguous  Co 
the  midribs  of  the  pinnse.  The  sori  are  placed  in  the  segments  of  the  pin  me, 
only  one  sorus  on  the  lower  side  of  a segment  being  below  the  sinus.  The 
description  in  BeddomeJs  Handbook  of  the  species  is  correct  in  this  respect. 
In  the  ffistoria  Filicum  Smith  says  of  the  genus — “ Sori  oblong,  contiguous 
forming  a sub-costal,  medial,  row/’ 

Clarke  says  the  Indian  form  is  erect,  and  not  so  fine  as  the  pendent  plant  in 
Madeira  and  the  Canaries.  When  it  grows  to  a fair  size  W.  radicans  cannot 
stand  upright,  and  if  it  did  it  could  not  root  from  the  buds  (one  and  sometimes 
two)  which  are  found  near  the  point  on  almost  every  frond.  In  India  it  often 
grows  on  steep  banks,  as  Blanford  says,  and  there  is  pendent.  1 have  seen 
fronds  up  to  8 feet  in  height,  and  bending  over  running  water. 

Genus  20.— ASPLENITJM,  Linn. 

Sub-genus  Thamnopteris,  Presl. 

1.  A.  Nidus,  L.;  Syn.  Fil.  190  ; 0.  R.  475.  Thamnopteris  Nidus,  L., 
Bedd.,  H.  B.  137. 
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N.-W.  P.  : Kumaun.~R amganga  Vy.,  2500',  S9  and  W.;  Gori  Valley,  near  Askofc 
8-4000',  Duthie^  collector  ; Gori  Valley  2-3000',  on  trees,  Duthie. 

Distrib.— Asia  : N.  Ind.  (Him.)— Nepal,  Sikkim;  Assam,  and  through  the  plains  of 
Bengal  to  the  southward  of  Calcutta,  and  to  Chittagong.  ^lalabaria.  tl  Typical  Nidus 

has  not  yet  been  found  in  the  Madras  Presidency  11  (Beddome  in  Handbook.)  Burma 

Rangoon.  Ceylon,  Penang.  Tonkin.  Borneo.  China — Row  Loon,  Chusan.  Japan— Bonin 
Islands,  Formosa.  Polynesia— Samoa,  Society  Islands,  New  Caledonia.  Australia  : — 
Norfolk  Island,  Lord  Howe's  Island,  Queensland.  Afr.\  Mascaren  and  Seyohelle  Isles. 

A frond  in  the  Kew  Herbarium,  got  by  Hooker  fil.  in  Sikkim,  is  Remark- 
able by  having  a lobe  projecting  2^  inches  beyond  the  margin  of  the  frond, 
towards  the  apex,  with  a midrib  of  its  own,  4 inches  long  from  the  main 
rhachis,  with  veins  and  sori  normal  to  it.  There  is  a similar  frond  in  the 
British  Museum,  marked  “Khasya  (?).  II.  and  T.” 

Sub-genus  Euasplenium. 

2.  A.  ensiforme,  Wall.;*  Syn.  Fil.  191  ; 0.  R.  476  ; Bedd.,  H.B.  141, 

Punjab  : Simla  Reg. — Simla  6000',  Edgew,,  Col.  Cruikshank,  Bliss  ; Hatu  Mt. 

Dr.  Cuttell  1875,  Bagi  9200',  Bliss  1891 ; Bisahir  5000',  Lace  1891.  Karnal  District 
(in  the  plains)  below  1000',  Drummond  ( fide  Trotter). 

N.-W.  P. l D.  D.  Diet.— Jaunsar  5500',  C.  G.  Rogers  ; MuBSOoree,  Mackinnons,  Hope, 
T.  Garh.  Vicary  1832,  No.  II,  in  Herb,  fiort.  Saharanpur  ; Kedar  K&nta  Mt.  7-8000, 
Herschel  ; Brit.  Garh.  7-8000'  Duthie  ; Kumaun  6-8000' ; apparently  not  uncommon. 

Bistrib. — Asia  i N.  Ind.  (Him.)— Nepal,  Wallich,  J.  Scully  ; Sikkim  and  Bhotan, 
1-9000',  common.  Assam — Griffith , Mann . Burma — Tenasserim.  S.  Ind— W.  Forests  of 
Madras  Presidency.  Ceylon.  Afr.:  Madagascar,  Mrs.  F.  Gregory , in  Herb.  Hort.  Kew. 

J.  Smith  noted  on  a sheet  of  Wallich ’s  from  Nepal—1 “ Stains  paper  pink  in 
drying,”  and  Clarke  and  Beddome  have  noted  this  property  of  the  plant ; but  it 
does  not  always  do  so.  I imagine  this  depends  on  the  age  of  the  fronds,  which 
remain  on  the  plant,  I think,  for  at  least  two  years.  The  dye  penetrates  through 
several  sheets  of  thick  paper,  and  does  so  for  years  after  the  plant  has  been  dried. 
Gymnogramme  elliptica9  Baker,  from  the  Dehra  Dun  District  at  least,  also  has 
tins  property.  Blanford  says  A . ensiforme  is  very  rare  in  the  Simla  Region. 

3.  A.  alternans,  Wall.;  Syn.  Fil.  194  ; C.  R.  476  ; Bedd.,  H.  B.  142. 

Afghan.  : -“ARpcre,^  Griffith  in  Herb.  Kew. 

Trans-Ind.  States  ; Chitral  \ Baraul  5500',  Harris;  Swat  4000',  Gatacre. 

Kashmir  : Jacquem.,  Winterbottom  ; 7500-8000',  Trotter,  7000'  Gammie  ; “common 
below  4Q00V*  MacLeod. 

Punjab  ; Salt  Range  ; Mt.  Tilla,  Aitchison,  “ profuse  11  ; Hasdra — Black  Mt., 
Duthie,  Oertel  5000',  near  Kalapani  7000',  Trotter,  Murree,  Dr.  Fleming.  Chamba , 
T.  Thomson,  McDonell  (in  List)  ; Dalhousie — Dyas  (fide  Clarke)  ; Jalandhar  (in  the 
plains  ?)  in  a well  with  Adiantum  Capillus-Veneris  and  Nephrodium  molle,  Aiteh. 
1876 ; Kangra  Vy.  Dist.  3-8000',  Trotter  ; Mandi  State  5000',  Trotter ; Kullu  5-6000', 
Trotter,  Coventry;  Simla  Reg.—“  very  common  from  4-5000'  up  to  about  8000' 11 
(Blatif.  in  List),  Sirmur  State,  Jacquem. 

N.-W.  P.  : D.  D.  Dist. — In  the  Dun  2-3000',  and  probably  lower,  common  ; Mus- 
sooree  5-6500'  common  ; Jaunsar— Gamble  ; “ Garhwalf 1 Jacquemopt ; T.  Garh. 
4-5000';  Kumaun  2-700U'. 
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Distrib—  Asia  : Afghan.;  N.  Ind.(Him.)Sikkim,  rare.  Assam — Kbasi  Hills  3-4000', 
Mann  ; Manipur,  Watt.  Rajputana— Mt.  Abu,  King.  Afr.  : Abyssinia—  Schi mper. 

In  the  north-east  of  India,  where  it  is  rare,  this  fern  grows  larger  than  in  the 
north-west.  Some  specimens  I have,  or  have  seen,  collected  by  Gamble  and 
Levinge,  are  so  different  from  others,  and  from  the  north-west  plant  that 
a variety-monger  might  make  one  here.  One  plant  has  fronds  11 
inches  long  by  2J  inches  broad,  with  hardly  any  stipe.  A frond  on 
another  sheet  is  1 foot  long  by  .2  inches  broad,  and  stipe  2 inches.  The  cutting 
of  these  is  very  coarse,  the  segments  being  broader  and  blunter  than  usual,  and 
sometimes  sub-crenulated  or  sub-lobed  round  the  ends  of  the  veins.  There  is  a 
distinct  hyaline-  (or  cartilaginous)  margin,  which  is  rarely  distinguished  in  my 
North-Western  specimens.  And  on  some  small  plants  with  similar  cutting  the 
sori  are  very  short  and  broad.  The  large  specimens  seem  to  bear  the  same 
relation  to  the  N.-W.  India  form  that  A . aureum  of  the  Canary  Islands  bears  to 
A.  ceterach  of  North  Europe  ; but  intermediate  forms  might  perhaps  be  picked 
out.  Assam  plants  of  A.  alternans,  in  the  Calcutta  Herbarium,  are  like  those 
from  Sikkim,  and  the  sori  are  more  apical  than  those  of  N.-W".  Indian  plants. 

Colonel  Beddome  says— of  the  venation  and  fructification — “ veins  sub-flabel- 
late,  all  free  ; sori  copious  on  all  the  lobes  in  two  rows,  linear-oblong,  erect- 
patent,  the  superior  basal  one  parallel  with  the  costa  ” — parallel  with  the  rhachis 
of  the  frond,  I presume  he  means  : but  his  enlarged  drawing,  while  showing  the 
venation  fairly,  does  not  show  the  basal  sori  he  mentions  ; and  it  seems  to  show 
that  the  veins  in  the  decurrent  base  of  the  segments  spring  from  the  rhachis  of 
the  frond  and  not  from  the  costa  of  the  segment  or  lobe.  This  they  sometimes 
appear  to  do  ; but  the  substance  of  the  frond  is  thick  and  opaque,  and  it  is  net 
always  easy  to  trace  the  basal  veins  to  their  origin.  The  position  of  the  sori 
depends  of  course  upon  the  direction  of  the  veins.  The  segments  or  lobes  are 
more  gradually  decurrent  on  the  rhachis  on  the  superior  side  than  on  the 
inferior,  and  a main  branch  from  the  costa  runs  off,  on  the  superior  side, 
parallel  to  the  rhachis  from  near  the  base  of  the  costa,  so  near  in  some  cases 
that  the  off-take  is  obscure ; and  it  gives  off  veinlets  towards  the  margin. 
This  branch  and  its  veiulets  are  not  generally  soriferous,  and  in  the  lower  half 
of  the  frond  perhaps  never  so,  and  then  all  the  sori  appear  to  lie  in  the  seg- 
ments, and  at  an  angle  with  the  costa  of  the  segment.  Higher  up  the  frond 
basal  sori  appear,  both  on  the  parallel  branch  vein  and  on  the  veinlets  which 
spring  from  it,  and  towards  the  apex  of  the  frond  the  involucres  of  the  long- 
parallel  basal  sori  open  towards  the  rhachis  of  the  frond,  instead  of  towards 
the  costa  of  the  segment  as  the  segmental  sori  do.  At  the  apex  of  the  frond, 
as  the  segments  become  confluent,  the  rhachis  becomes  the  costa  of  the  apex, 
and  the  involucres  open  inwards  towards  it. 
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Including  Afghanistan,  the  Trans-Indus  Protected  States,  and 
Kashmir  : arranged  and  named  on  the  basis  of  Hooker  and  Baker’s  Synapsis 
Filicum , and  other  works,  with  New  Species  added. 

By  C.  W.  Hope. 

( Continued  from  page  461  of  this  Volume .) 

Part  III. — THE  GENERAL  LIST.—  (continued.) 

4.  A.  Viride,  Hudson  : Syn-.  Fil.  195  ; C.  R.  477 ; Bedd.  H.  B.  148. 

Afghan.  ; Kurram  Valley,  6-11,000',  Aitch.  1879. 

‘ Trans-Ind.  States  : Chit  ml , F.  E.  Younghusband  1894,  Baranl  11,000',  Harriss 
1895. 

Kashmir  : Gilgit.— Col.  Tanner  1880,  Dr.  Giles,  Nittar  Valley  10-11,000', 
Duthie;  Tilail  12,000',  Clarke;  Gulmarg,  &c.  ; 12-18,000',  Lev. ; Shisamarg,  Trotter, 
1839  ; Kamri  Valley  10-11, 000\  Duthie  1892  ; Kishenganga  Valley  10-12,000',  MacLeod 
1891  ; below  Punji  Pass  10,000',  McDonell  1893  ; Masjid  Valley  18-14,000',  Duthie 
1898. 

Punjab:  Hazara ; Makra  Mt.  10-10,500',  Trotter;  Chamba  : Upper  Cbenab  Valley 
12,000' (perhaps  in  Kashmir),  Baden-Powell  1879  ; Bandal  Valley,  McDonell  1882 
N.-W.  P.  : Kumaun — Pindari  Glacier  12,000',  and  near  Martoli,  S.  and  W.  ; 
11-15,000' (7  localities)  Duthie  ; 11,000'  Trotter;  11-16,000'  MacLeod. 

Distrib.— N.  Amer . ; Greenland,  Newfoundland,  N.  Brunswick,  Brit.  Columbia, 
Sitka  Id.,  Kocky  Mta.  (Calif o:uia).  Europe Arctic  Europe  to  the  Pyrenees  ; 
Dalmatia  " (Syn.  Fil.).  United  Kingdom,  France,  Germany,  Bohemia,  Italy,  Greece, 
from  near  sea  level  to  10,000'. 

Mr.  Clarke  said,  in  1880 : — ■“  I find  no  example  from  India  in  the  Kew 
collection”  ; and  half  a sheet  from  “ Kashmir  9- 11,000'  ” is  the  only  material, 
I think,  in  the  British  Museum.  There  is  still  a wide  gap,  between  Chamba 
and  Kumaun,  from  which  I can  find  no  record  of  the  collection  of  this  plant. 

5.  A.  Trichomanes,  L.  ; Syn.  Fil.  196  ; C.  R.  477  ; Bedd.  H.  B. 
144. 

Afghan  : Griffitn,  Kurram  Valley  7-9000',  Aitch. ; 7000',  Collett  1879. 
Trans-Ind.  States  : Baraul  5-10,000/  Harriss ; 7-9500'  Gatacre. 

Kashmir  : Jacquem.;  Gilgit  (Trans.-Ind.),  Sai  5500',  Tanner  ; Baltistdn — Satpura 
Nala  10-11,000',  Duthie  ; Kashmir  7-10,000',  Aitch.  ; Kamri  and  Liddar  Valleys,  and 
Tajwas  Nala,  6-10,000',  Duthie ; Woolar  Lake  5500',  Gulmarg  9500',  Trotter; 
Gulmarg  7000',  Gammie ; “ common  6-10,000',  ” MacLeod. 

Punjab  : Hazara— Black  Mt.  7-9000'  Duthie  ; 6000'  Oertcl ; Thandiana  8500', 
Trotter;  Chamba , 75-9000',  McDonell;  Kullu  5-8000',  Trotter;  Lahaul  10-11,000', 
Trotter  ; Simla  Reg.  55-8000',  common.  “ A very  common  fern  ; from  5 to  9000' n 
(Blanf.  in  List). 

N.-VV.  P.  : D,  D.  Diet. — Jaunsar,  Gamble  ; Mussoorie,  6-6500,  not  uncommon; 
T.  Garh.  7-11,000' ; Kumaun  6-12,000',  very  large  at  11,000'  from  Duthie. 
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Distrib.— N.  Amer.  : Sub-arctic  Greenland,  Canada,  and  westward  to  Rocky  Mts., 
Brit.  Columbia  ; United  States;  Bermuda,  and  southward  to  Panama;  W.Ind.  Islands. 
S.  Amer.  from  Guiana  and  Venezuela  to  Bolivia.  Europe  : Brit.  Isles  ; continent  of 
Europe  “ throughout  its  length  and  breadth,  from  Iceland  and  Lapland  to  the 
Rock  of  Gibraltar  ; throughout  the  Mediterranean  Region  ; and  from  the  extreme  west 
of  Ireland  to  the  extreme  East  of  Europe  ” (Britten's  European  Ferns;.  Asia  : 
Trans-Caucasus,  Persia,  Siberia,  N.  Ind.  (Him.),  Sikkim  (?),  Bhotan.  S.  Ind.— Kulhatty 
on  the  Nilgiris  Bedd . Java.  Japan.  Australasia  : Australia,  Tasmania,  N.  Zeal. 
Afr  : Azores  and  Macaronesian  Isles  ; Algeria  ; Morocco  ; Abyssinia  ; Semali  Land, 
Mrs.  Lort  Phillips.  Cent.  Afr. — Ruwenzori  Mt.,  Scott  Elliot.  Cape  of  Good  Hope. 

6.  A.  septentrionale,  Hoffm.,  Syn.  Fil.  198  ; C.  R.  478.  A.  septen - 
tnonale , Linn,  (under  Acrostichwn)  Bedd.  H.  B.  145. 

Afghan  ; Kurram  Valley , 9-11,000,  Aitch.  1877  and  1879,  “ profuse  on  rocks  ” j 
above  Pei  war  Kotal  7000',  Collett  1879. 

Trans-Ind.  States  : Baraul  72-9500',  Hariss,  Gatacre,  1895. 

Kashmir  ; T.  T.  ; Gilgit  Dist.— Dr.  Giles;  Lev.  1872;  W.  S.  Atkinson  1874  ; 
Clark  9500'  1876  ; Aitch.  12,000,  1877  ; Nagmarg,  Trotter  1888  ; Kishenganga  Valley 
5-12,000',  MacLeod  1891  ; Sonamarg  8000',  Gammie  1891  ; Nittar  Valley,  the  Kajn&j 
Range,  and  Astor  Dist.,  Liddar  Valley  7-11,000',  Duthie  1892-93. 

Punjab  ; Chamha — Upper  Chenab  Valley  (perhaps  in  Kashmir),  8-10,000',  Baden- 
Powell  1879  ; Pangi  8500',  McDonell  ; Lahaul , Capt.  Hay  1856  ; Chandra  Valley 
10-11,000',  Rohtang  Pass  12,000',  Lahaul  13,000',  Trotter  ; Simla  Reg*— Kunawar 
Jacquem.  Vicary  1833  ; Bisahir — Parbani  Forest  9000',  Lace. 

N.-W.  P.  : Garhivdl , Jacquem.  ; T.  Garh.  7-10,000',  Duthie  ; Brit.  Garh . 11,000  S. 
and  W.,  14,000',  P.  VV.  Mackinnon  1881 ; Ku maun— Vicary  1831 ; in  Herb.  Hort.  Sahar- 
anpur  ; Milam  Valley  and  Tola  11,500'  S.  and  W.  ; 10-12,000' — 14  localities,  Duthie. 

Distrib. — N.  Amer.  : Rocky  Mts.  and  New  Mexico.  Europe  : Norway,  Sweden, 
Russia,  Brit.  Isles  to  Spain,  Italy  and  Sicily,  Caucasus.  Asia  : Caucasian,  Ural,  and 
Altai  Regions,  Siberia  ; Thibet,  T.  T.  1857. 

My  specimens  from  the  Lahaul  Hill  State,  collected  by  Mr.  Trotter,  are 
ticketed  10- 12,000'  altitude  ; but  in  a letter,  written  while  on  his  tour  in  those 
parts,  my  friend  mentioned  that  he  had  got  the  fern  at  13,000'.  In  his 
privately  printed  list  of  Punjab  Ferns,  Mr.  Trotter  says  that  the  Rev. 
Mr.  Heyde,  the  Moravian  Missionary,  long  located  in  Lahaul,  assured  him  that 
A.  septentrionale  was  found  quite  up  to  the  snow  line,  nearly  19,000'  above  the 
sea  level.  Mr.  Trotter  further  Says — ■“  I have  collected  it  in  several  places  from 
7^500'  to  9,500'  alt.,  and  it  has  once  been  found  (fide  Miss  Farrant)  as  low 
down  as  the  Baramula  Pass  (Kashmir),  6000'.  I have  never  gathered  this 
species  except  on  “ Arthur  Seat  ”,  Edinburgh,  at  an  elevation  of  about  300  feet 
above  the  sea,—  more  than  forty  years  ago. 

7.  A.  unilaterale,  Lam.,  Ency.  II.  305  (1786),  the  oldest  name  ; 
C.  R.  481  ; Bedd.  H.  B.  152.  A.  resectumt  Smith  ; Syn.  Fil.  210.  A.  unila- 
terale , Lam.,  Baker  in  “ Summary  of  New  Ferns”,  1891. 
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Panjab  : Chamba. — Dalhousie,  Clarke,  McDonell  (in  List);  Kullu — 7000',  Trotter  ; 
Simla  Reg. — Simla,  5 stations  6-5000',  Gamble,  Collet,  Blanf.,  Trotter,  Bliss. 

N.-W.  P.  : D.  D.  Did.— Sowarna  Nala,  4.500',  Mackinnons  1879,  P.  W.  Mackin- 
non  and  Hope  1881 ; Kumaun— near  Naini  Tal,  0000', (?)  Hope  1861,  between  Dandiha 
and  Karela  5-6000',  Duthie  1884,  Dhankuri  to  Khali  75-8000',  Trotter  1891. 

Distbib. — Asia  : N.  Ind.  (Him.)  Nepal,  Wallich  (A.lcetum,  Wall.  Cat.  209,  not 
of  Swartz)  ; Sikkim  aud  Bhotan,  common.  Assam— Khasi  Dist.  1-5000',  common. 
Bengal — Chittagong.  Manipur  W.  2000',  Clarke . S.  Ind.  “ Madras  Presidency,  in 
all  the  Western  Forests  up  to  5000'  (Red dome  in  Handbook).  Burma,  Kurz.  Bur- 
ma— Tenasserim  ? Cey^n.  Malayan  Penins.  and  Isles,  Borneo — Hose.  Tonkin 
Balarsa.  Japan,  China— Henry,  Polynesia.  Afr.  : Guinea  Coast,  Fernando  Po, 
and  Angola  ; Nyassa  Land,  A.  Whyte  ; Mascareen  and  Seychelles  Isles. 

Trotter  calls  his  Kullu,  and  Blanford  his  Simla,  plant — var,  udat  W.  S.  Atkin- 
son, but  I think  these  are  merely  young  states  of  the  larger  plant  got  by  Bliss  at 
Simla,  by  the  Mackinnons  in  the  Dehra  Dun,  and  by  myself  near  Naini  Tal. 
Parish's  immature  Tenasserim  specimen  is  doubtfully  this,  and  Kurz’s  specimen 
from  Burma  has  son  much  shorter  than  usual. 

8.  A.  planicaule,  Wall.;  Syn.  Fil.  211.  A.  ladniatum,  Don,  var 
planicaule , (sp.)  Hook.  O.  R.  482.  A.  ladniatum , Don,  Bedd.  H.  B.  1549 
in  part. 

Punjab;  Chamba— McDonell  (in  List) ; Simla  Re 7.— Simla  and  vicinity  5000 
and  upwards,  pretty  common,  8 stations;  Kunawar;  Sirmur  1SS1. 

N.-W.  P.  ; D.  D»  Dist,;  Jaunsar;  Mussoorie  and  vicinity  4700—6500',  not 
uncommon  ; T.  Garh.— below  Laluri  3-4000',  and  Manraa  to  Bavahat,  Duthie  ; Sahira 
7000',  Gamble;  Brit . Garh.,  below  Kinoli  6000',  Duthie;  “ Garhiral T.  T. ; 
Kumaun  3-9000',  common. 

Distbib. — Asia  ; N.  Ind.  (Him.)  Nepal,  Wallich ; Sikkim,  Bhotan.  Assam-Khasia 
Hills  2-6000',  “ very  comrro".”  Bengal— Chutia-Nagpur,  Parasnath  Mt.  1858. 
Manipur  6000’,  Watt . S.  Ind.— Madras  Presidency,  (A  ladniatum ) “ All  the  West- 
ern Mts.  3-8000'  ( Beddome  in  H.  B.)  ; Bombay  Presidency — Mts.  of  Malabaria 
(Clarke  in  Rev.),  Ceylon.  Japan.  China — Ningpo  Mts.,  Faber  1885  (so  named  by 
Mr.  Baker  ; pinnae  blunt.),  Tinman,  Delavay  1883  (segments  blunt),  Hancock. 
Afr.  : Madagascar,  Buchanan , Baron. 

Mr.  Clarke  says  the  abundant  Khasia  form  is  the  type  of  A.  ladniatum, 
Hk.  Sp.  Fil.  iii.  t.  200  A.,  but  he  does  not  differentiate  the  localities  for  his  var . 
planicaule  (sp.)  Hk.  sp.  Fil.  iii.  t.  200  B.  Beddome  writes  of  “ typical  plani- 
caule ” of  S.  India?  and  “ typical  ladniatum  ” of  N.  India  ; but  I am  not  sure 
whether  he  means  that  both  typical  plants  are  to  to  be  found  in  both  localities. 
Typical  A.  ladniatum  (as  Hooker  understood  it — see  his  figure  in  the 
Species  Filicum)  is  unknown  in  N.-W.  India,  and  I consider  A.  planicaule  a 
good  species.  I do  not  think  I have  seen  a type  specimen  of  Clarke’sj  var. 
iepauperata , which  he  says  comes  principally  from  Kumaun.  Plants  thao 
Blanford  and  Trotter  have  named  var.  depauperata  are  only  small  planicaule, 
13 
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T was  with  Blanrord  in  1880,  when  we  gathered  some  small  plants  of  planicaule 
on  an  exposed  dry  cliff  below  Simla,  and  these  he  called  depaupemta  ; but  I con- 
sider them  quite  typical  plcmicaule 9 which  grows  largest  on  trees  in  moist  forest. 
Clarke  thinks  that  the  existence  of  this  variety  (depaupemta)  destroys  the  value 
of  the  specific  differences  relied  on  by  Hooker  and  Baker  for  distinguishing 
A.  planicaide  from  A.  ladniatum.  I should  say  that  the  existence  of  var. 
depaupemta  requires  proof  ; and  Beddome,  while  saying  that  it  is  also  found  in 
South  India,  believes  it  to  be  only  a starved  form  of  ladniatum.  I*  have  not 
seen  A.  ladniatum  growing,  but  judging  by  herbarium  specimens  it  seems  quite 
distinct  from  A.  planicaule.  Much  depends  upon  descriptions  and  the  describers. 

9.  A.  germanicum,  Weiss  ; Syn.  Fil.  212  ; Bedd.  Suppt.  H.  B.  31. 

Afghan  : Safed  Koh  9000',  Collett  No  97,  1879,  in  Herb.  Hort.  Calc. 

Kashmir  : Jide  Bedd.  in  Suppt.  H.  B. ; Kishenganga  Valley , — McDonell 

189  L. 

Punjab  : Cfianiba — Ravi  basin  6000',  and  Chenab  basin  8500',  Dr.  J.  S.  Stewart, 
824  ; “ only  ouce  got  at  each  station in  Herb.  Hort.  Kew. 

Distrib — Europe  : Great  Britain — very  rare  ; mountainous  regions  throughout 
W.  and  Centr.  Europe  : pretty  general. 

This  is  not  mentioned  by  Baker  and  Clarke  as  an  Indian  species  ; but  in 
1888  I found  the  Cliamba  specimens  in  the  Kew  Herbarium,  Dr.  Stewart  was 
Conservator  of  Forests  in  the  Punjab,  and  the  author  cf  a book  on  Punjab  Plants. 
Some  six  years  ago  Mr.  McDonell  found  a scrap  of  A.  germanicum  among 
specimens  of  A.  ruta-murada  he  had  gathered  sometime  previously  in  Kashmir, 
and  seat  it  to  me  for  confirmation  of  his  discovery.  Beddome’s  entry,  in  his 
Supplement  of  1892,  ‘‘  Kashmir,”  without  locality  or  name  of  collector,  is 
vague,  and  might  lead  one  to  believe  that  the  fern  is  common  in  that  State. 

10.  A.  Ruta-murana,  L. ; Svn.  Fil.  218  ; C.  R.  482  ; Bedd.  H.  B. 
156,  and  Suppt.  30. 

Afghan.  : Kurain  Valley — Shend  Toi,  Aitch.  1879,  “common  on  rocks1'1 ; Lakman 
Khel  Tangi,  Duthie’s  collr.  1894. 

Kashmir  and  Baltistan  : 5-8500',  T.  T.,  Lev.,  Clarke;  Sind  Valley  7-F 00 0r, 
Lev.  1875,  Baltistan : Shingo  Valley— Shivaram  Nala  10-11, (W,  Duthie ; Kishen- 
ganga Valley— McDonell  1891  ; near  Gurais  7-9000',  Duthie  1892  ; Masjid  Valley, 
13-14,000',  Duthie  1893;  Sitalwan  gorge  5000',  Martand  ruins  and  Sib  Baba  Temple 
McLeod  1891  (in  List). 

N.-W.  P>  : Kumaim — Byans,  Kali  Valley,  near  Kangua  10-12,000',  Duthie 

1884  ; Kutti  Yangti  Valley  lO-l^OOO',  and  Dhauli  Valley  10,000',  Duthie  1886. 

Nepal,  W.  \~~Kali  Valley , near  Kangua  11-12,000',  Duthie  1884. 

Distrib. — Amer. : U.S.;  many  parts.  Bur.:  Throughout— from  Arctic  Regions, 
to  ^painand  Portugal,  Italy,  Medit.  Isles,  Greece,  Turkey.  Asia:  Turkish  Armenia 
tJral  *0  Caucasus ; Turkestan  6000';  Thibet;  Siberia.  AJr.:  Algiers,  Cafe 
Colony. 


J N.  Pitch- del*  * A.  C.  Mukeriei  II th . 

ASPLENrUM  SAUL II  Hook 


1.  Plant  natural  size. 

2.  A pinna  x 3 

3.  Scaies  from  ba3e  of  stipes  x 20. 

4.  Portion  of  soate  No,  S x 60. 

5 & 6.  Scales  from  higher  up  on  stipes  x 20  and  5ft„ 
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Duthie’s  discoveries  o?  four  stations  in  Knmnun,  and  another — adjacent*-in 
West  Nepal,  carry  this  fern  much  farther  eastward  in  India  than  it  was  before 
known  to  grow.  The  gap  between  West  Kashmir  and  Kumaun  ought  to  be 
filled  up.  There  is  much  variety  in  cutting  in  Duthie’s  specimens,  as  there  is 
also  in  both  cutting  and  size  in  the  European  plant,  of  which  botanists  have 
made  several  varieties.  I have  a plant  I gathered  on  the  inside  wall  of  a ruined 
stove-house,  exposed  to  the  weather,  in  a garden  near  Edinburgh,  on  the  old 
walls  of  which  the  species  was  abundant,  which  had  80  or  100  living  fronds, 
and,  as  pressed,  occupies  a fan-shaped  area  11  by  8 inches.  This  shows  what 
the  plant  is  capable  of. 

11.  A.  Saulii,  Hook.;  Syn.  Fil.  21 0.  A.  pekinense , Hance,  Syn.  Fil. 
213.  (See  Baker  in  Summary  of  New  Ferns,  Ann.  Bot.,  Vol.  V.,  No.  XVIII), 
0.  R.  483  ; Bedd.  H.  B.  156.  A.  Saulii , Hk.:  var.  peJcinense , Hance 
Bedd.  Suppt.  H.  B.  31.  Plate  XVIII. 

Kashmir.  —Jhelam  Valley , 2-2500',  Lev.  1875,  4000', — Trotter  1889  ; between 
Rampur  and  Uri,  “ common  ; a few  plants  at  Chakoti  ",  MacLeod  3891  ; Chakot. 
3600',  McDonell  1891. 

Punjab  : Ha mra — Dhamtaur  4500',  Leo  Oertel  1890  Chamba  — Ravi  Valley, 
near  Ruk  4000,  McDonell  1882  ; Kullu , Trotter  (in  List> 

Distrib. — Asia  : Japan,  Oldham.  China — Szechuan,  Blakiston , Mu  ingay, 
Robinson  ; Peking  Mts.,  Hancock  ; Ningpo  Mts,  Faber. 

Mr.  Baker  in  his  Summary  of  New  Ferns,  1801,  unites  A.  pefanense,  Hance, 
with  A.  Saulii , Hook.,  saying — “ Further  material  shows  that  A.  Sau(u\  Hook, 
in  Blakiston’s  Yangtsze,  803  (1862)  is  a larger,  more  compound,  form  of  the 
same  species  {A . peJcimnse,  Hance),  and  A . Saulii  is  the  older  name.  It  has 
lately  been  found  by  Levinge  in  the  Himalaya  (Chamba  and  Jhelam  Valleys). 
I think  Clarke  is  right  as  to  Levinge’s  locality  being  in  Kashmir,  and  the 
Jhelam  does  not  flow  through  the  Chamba  State.  In  the  Calcutta  Herbarium, 
there  are  two  sheets  from  Japan,  named  A.  sepulchrale , Hook.  = A.  pehnense , 
Hance,  fide  Baker,  of  which  the  stipes  are  6-8  in.  long,  and  the  fronds  up  to 
10-11  in.  1.  by  nearly  5 in.  br  , — almost  tripinnate.  Dr.  Christ’s  var,  latius , 
published  in  1897,  is  quite  covered  by  the  original  description  of  A.  pekinense , 
and  by  specimens  in  the  Kew  Herbarium  from  various  parts  of  China  and 
Japan. 

12.  A.  Adiantum-nigrum,  L. ; Syn.  Fil.  214  ; C.  R.  483  ; Bedd. 
H.  B.  156. 

Afghan.  : Griffith,  in  Herb.  Hort.  Kew. 

Trans.  Ind.  States  : Baraul  4-7800',  Harris  ; 4000'  Gatacre. 

Kashmir  : Badrawar  5400',  and  Poosiana,  Clarke;  <c  frequent  5-8000",  (Cl.  in  Rev.) ; 
Chandfabhaga  Valley  7000',  Badeu-Powell  1879  ; Lolab  6000',  and  Rembiara  Valley 
6500',  Trotter  ‘1888  ; Lolab— Dardpura  5-7000'  : “ very  common  in  the  Lolab,  on  dry 
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clay  hands ” (embankments),  MacLeod  1891  ; Martand  Ruins  5500',  Me  Don  ell  1801 
Sind  Valley  6-8000',  T.  T.  (very  large)  ; Sind  Valley— Kangan  6000',  Gammie  1801  : 
one  sorus  diplazoid  ; “ Kashmir  ”,  W.  Gollan,  No.  0126  Herb,  Saharanpur. 

Punjab  : Hazara— 4— 65C0',  Trotter  1886  and  1890  ; Mnrree  7000',  Lev.  1875  ; 
Black  Mt.— -Panj  Gali,  Duthie  1888  ; Kagan  and  Siran  Valleys  4 — 5000',  Luthie’s 
collr.  1896-97.  Chamba— u Dalhousie  and  Chamba  4-6000',  (Cl,-  in  Rev.)  ; DalhouBie, 
Colonel  Dyas  ; McDonell  (in  List) ; “ Chamba  5-6000'  ” J.  Marten  1897,  from  Herb* 
Sahar.  ; Kullv , EdgeW.  in  Herb.  Horfc.  Calc.  ; Simla,  Reg,,  Bates. 

N.-W.  P.  : T.  Garh.— Dr.  Bacon  ; Herschel  18T8  . Ganges  Valley -Gumgum  Gadh 
8-9000',  Duthie  1883  ; Lambatach  7000',  Gamble  1891 

Distrib. — Eur . : United  Kingdom  ; Norway  and  Denmark,  through  Holland, 
Belgium,  Germany,  France,  Switzerland,  Austria,  Spain,  Portugal,  Mediterranean 
Region,  Greece,  Turkey.— -Asih  i Armenia,  Syria,  Arabia,  Persia  ; Siberia ; Java. 
Afr.  : Azores,  Canaries,  Madeira  (very  common,  ascending  to  4000'),  Cape  Verde  Isles. 
Kamerun  Mts.  ; St.  Helena  ; Algeria  ; Abyssinia  ; Natal  ; Cape  Colony ; Masc.  Isles. 

Iii  the  Kew  Herbarium  is  a specimen  marked  “ Mussooree,  Dr.  Bacon. ” 
This,  and  a specimen  in  the  Saharanpur  Herbarium,  “ Mussooree,  Herschel,” 
I have  entered  under  T.  Garhwal,  as  I do  not  think  the  plant  grows  in 
Mussoorie,  or  very  near  it.  Mr.  Gollan ?s  fronds  from  Kashmir  are  the  largest 
I have  ever  seen,  and  even  larger  fronds  must  have  preceded  them,  judging  by 
the  old  stipes  left  on  the  caudex. 

13.  A.  fontanum,  Bernh.  ; Syn.  Fil.  216,  excluding  vars.  ; C.  R.  484  ; 
Bedd.  H.  B.  158,  excluding  var.  exiguum.  Plate  XIX. 

Afghan.  : Kurum  Valley  11,000,'  Aitch.  1879;  Peiwar  Kotal  8000',  Collett ; Mal&nr., 
Harsnkh  (Duthie’s  Collector)  1894. 

Tbans-Ind.  States  : Baravl— Mirga  8000',  General  Gatacre  1895. 

Kashmir  : Gilgit  : Tanner,  Giles  ; Baltistan  10-11,000',  Duthie  1892  ; elsewhere 
in  numerous  localities  45-12,000  : Winterbottom  1817,  Lev.  1875,  Trotter,  Gamraie, 
Dm  hie,  MacLeod,  McDonell. 

Punjab  : Hazara— Black  Mt.,  Duthie,  1888,  Kagan  Valley  5300',  Trotter,  1889, 
45-6090',  Inayat  (Duthie’s  Collr.)  1896-97.  Chamba — 10,000',  Baden-Powell  ; over 
8000',  McDonell ; Simla  Reg.— Bis&hir  i Jangi  Forest  9500',  Lace. 

N W.  P.  i T . Garh.— Ganges  Valley,  8-9000',  Duthie  j Kumau%— Niti  Valley 
10,000  , Mackinnons  1882  ; Byans— Kali  Valley  11,000',  Kutti-Yangti  Valley 
10-11,000',  Duthie  1884  and  1886. 

W.  Nepal  ; Kutti  Valley  10-11,000,  J.  R.  Reid. 

Distrib.— -Eur.  ; England  ? Scandinavia  l Belgium,  France,  Switzerland,  Ger- 
many, Hungary,  Italy,  and  Greece.  Asia  % Lycia,  Ural  Mts. 

I have  not  gathered  A.  fontanum  ; but  I possess  numerous  specimens  collected 
by  Trotter,  Levinge,  McDonell,  Duthie,  and  MacLeod,  in  Hazara,  Kashmir, 
Chamba,  Tehri  Garhwal  and  Kumaun,  and  others  from  Afghanistan  to  West 
Nepal,  and  have  seen  many  more  collected  by  them,  and,  except  as  to  size,  I can 
say  that  the  specimens  are  very  uniform.  Mature  plants  vary  from  2*  to  12 
inches  in  height,  including  root-stock.  The  longest  I have  seen  arc  Major 
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3.  Portion  cf  a frond  yili. 

4*.  Caudez  from  another  <Xr-oud. 
b.  A small  plant.  'naiu/Vii  size- 


THE  FERNS  OF  NORTH-WESTERN  INDIA 


135 


MacLeod's  from  Kashmir,  at  an  altitude  of  1500':  one  I have  is'  12  inches 
high  ; and  I noted,  when  going  over  his  collection,  another  plant  which  had  16 
fronds  covering,  as  dried,  an  area  of  15  by  10  inches.  Major  MacLeod  noted 
that  the  size  of  the  frond  is  reduced  at  high  elevations,  e.g.,  on  Kuchil  Peak, 
12,000,  alt.,  to  only  3 inches.  Two  specimens  from  Kagan  Valley,  in  Hazara, 
collected  by  Trotter,  are  3 and  9 hi.  high,  respectively  ; and  from  Chamba  1 have 
plants  3 in.  and  7 in.  There  is  never  any  resemblance  or  passage  to  the  ne\t 
species.  The  Indian  specimens  agree  with  the  description  of  A.  fontanum 
Bernh.  in  the  Sgn.  Fit.  in  that  they  are  all  distinctly  bipinnate  : A.  exiguwn  is 
never  more  than  bipinnatifid.  A.  fontanum  is  always  of  a pale  grass-green 
colour  : almost  yellowish  sometimes  : A.  exiguum  is  dark  green.  And,  corre- 
sponding to  the  cutting  and  venation,  the -position  of  the  sori  in  the  two  plants  is 
quite  different.  In  A.  fontanum  the  sori  arc  all  placed  in  the  pinnules  and 
segments,  on  the  veinlets,  without  any  relation  to  the  costa  of  the  pinna  : in  A. 
exiguwn  they  are  in  a row  on  each  side  of  and  close  to  the  costa.  A.  fontamm, 
so  far  as  I know,  never  has  fronds  with  the  rhachis  prolonged  and  rooting  at  the 
point ; nor  have  I ever  seen  it  proliferous  on  the  -pinna).  Both  these  features 
are  characteristic  of  A.  exiguwn t. 

There  is  a wide  hiatus  in  the  record  of  distribution  cf  A,  fontanum  lietWeen 
Chamba  and  the  Ganges  Valley  in  Tehri  Garhwal  (broken  only  by  Mr.  Lace's 
gathering  in  Bisahir),  the  intervening  ground,  except  near  Simla,  not  having 
much  searched  for  ferns.  Blanford  does  not  record  it  from  the  Simla  Region  ; 
nor  is  it  in  Mr.  Bliss's  collection.  In  Kumaun  A.  fontanum  is  got  at  from 
10,000  to  12,000  feet  above  the  sea,  and  thus,  apparently,  the  farther  south  the 
fern  goes  the  higher  the  minimum  altitude  to  which  it  descends.  It  ought, 
therefore,  to  be  got  at  high  altitudes  in  the  Punjab  Hill  States,  eastward  of 
Chamba,  and  in  Tehri  and  British  Garhwal.  A great  deal  of  the  European 
material,  called  A.  Halim , Willd.  (under  Aspidium),  which  by  some  botanists 
is  reduced  to  A.  fontanum^  is  more  like  A.  exiguwn  than  like  A.  fontanum  ; but 
the  fronds  of  A.  Halleri  are  broader  for  their  length,  and  the  sori  do  not  lie 
along  the  costa  or  secondary  rhachis.  Willd.  said  of  A.  Halim— ab.  A. 
fontano  abiinde  distincta  species 

14.  A.  exiguum,  Bedd.,  Ferns  of  Southern  India,  p.  49,  tt.  140. 
Asplenium  fontanum , Bernh.,  var  3.  exiguum , Bedd.  H.  B.  158.  A.  fontanum, 
Bernh.  C.  R.  484.  A . Glemiei,  Baker,  Syn.  Fil.  (2nd  Ed.,  p.  488.)  Athyrium 
gracile , Fournier,  Plant.  Hex.,  p.  102. 

Though  Colonel  Beddome,  in  his  Handbook  of  1883,  dropped  this  fern  as  a 
species,  I am  obliged  to  revive  it,  because  I cannot  clearly  separate  from  it  a com- 
paratively common  North-West  Himalaya  fern.  A.  Gknniei , Baker,  which  is 
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( identical  with  the  Himalayan  plant,  is  a later  name.  For  Colonel  Beddome’s 
description,  which  was  written  from  specimens  found  in  only  one  locality  in  the 
Nilgiri  Mountains,  in  8.  India,  and  which  hardly  covers  the  Himalayan  plant, 

! substitute  the  following,  which  was  written  many  years  ago  : — 

P lards  isolated,  or  united  in  tufts  by  the  matted  roots  ; Caud.  erect,  short ; 
St.  I — in.,  rarely  more  than  I|-  in.,  densely  tufted,  soft,  castaneous,  clothed 
at  base  with  linear  hair-pointed  dark-coloured  scales,  upwards  more  or  less  so 
clothed,  scales  gradually  changing  upwards  to  soft  hairs  ; Jr.  linear-lanceolate, 
bipiimatilid,  never  nearly  bipiunate,  2—9  in.  1.,  \ — 1^  in  br. ; rh.  flattened, 
winged,  green  in  upper  two-thirds,  the  castaneous  colour  of  stipes  extending 
farthest  up  the  inferior  side  and  sometimes  in  patches  ; pinn . 20-25  jugate, 
oblong  with  an  exp  mded  base,  or  cuueate,  sometimes  leafy  and  then  obliquely 
triangular  and  less  cut,  subpetiolate,  blunt,  costm  inconspicuous,  undulate  later- 
ally, lower  piiuue  more  distant,  shorter  but  scarcely  narrower  at  base,  sometimes 
trifoliate  in  shape  ; setjm.  3-6  jugate,  having  1-6  teeth  according  to  number  of 
veinlcts,  lower  margins  concavely  cut  or  scooped  out,  lowest  anterior  much  cut 
away  ; xolour  dark  green  ; veins  immersed,  obscure  ; sort  costal,  one  at  the 
base  of  cacii  segment,  two  or  more  in  lowest  anterior  ; fr.  often  very  attenuate 
upwards  and  rhachis  prolonged  and  then  rooting  at  tip  ; setjm.  sometimes  all 
M'lmcate  or  cmarginate  at  apex,  and  there  proliferous. 

Punjab:  KuIIh— 7-9000',  Trotter;  Simla  Reg.  6-9000',  not  common;  Gamble, 
Collett,  Cattell,  Pdanf.,  Hope,  Trotter,  Bliss. 

M.-W.  P.  : D.  D.  Did. — Jaunsar,  Barasti  7000',  Gamble;  Mussoorie — 6000'  Eclgew., 
Dr.  Bacon,  Jameson’s  Collr.  1850 ; 5500' — 7000',  Lev.  1872,  Mackinnons  1878,  Hope 
1880-1895  (seen  and  studied  yearly),  plentiful  in  places  on  rocks  in  damp  forest; 
“ CrarhivdP'  Lev.  1872  ; T.  Garh.— Ganges  Valley  6-7000/  Duthie  ; Eumaun— Naini 
Tal,  by  the  lake-side,  Hope  1861  ; Harsila,  Davidson  1875 ; below  Naini  Tal 
5-6000'  Trotter  ; Dhauli  Valley  10,000',  Duthie  1885-86  ; MacLeod  1888.  “N.-W. 
India’',  Falconer. 

Distrib. — N.  Amer.  : “ Mexico,  Mr.  Consul  Glennie  ”5  Mexico— Rochers  de 
Pedrogal,  Bourgcau , 1865-66,  Chihuahua — Mapula  Mts.,  Pringle  1866,  Sonora,  Lloyd 
]S90.  United  States — Arizona:  Huachucha  (?)  Mts.,  Lemmon  1882. — Asia:  N.  Ind. 
(Him.)  Sikkim  (?)  Wangtu,  Ilooh,  fil.  and  Thoms.  1847.  S.  Ind.:  Nilgiri  Mts.,  above 
K al  ha tty  water  tall,  rare,  Beddome  1864,  Barliar  2500',  Gamble.  China — Moupin, 
David  1889;  Mengtez  ; Yunnan,  W.  Hancock  1893  : “ shady  rocks,  very  local.’ 

I have  found  no  difficulty  in  separating  this  Himalayhn  plant  from  A.  Jonh - 
nutn,  Bcruh.;  but  it  is  not  without  hesitation  that  I come  to  the  conclusion  that 
it  is  the  same  as  Beddome ’s  Nilgiri  plant.  Beddome  found  his  plant  only  in 
oue  station,  and  he  then  thought  it  nearly  allied  to  A.  camptorhachis , Kze., 
which  Baker  unites  with  A.lunulatum,  Sw. — Gamble  has  a dozen  plants  ticketed 
.4.  cne/uum , which  he  got  near  Barliar,  on  the  Nilgirjs,  2500'  alt.,  all  small 
and  narrow,  and  with  prolonged  rhachises.  In  the  Synopsis  Filicum , under 
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A.fontanum , Bernh.,  A exiguum , Bedd.,  from  fclic  Nilgiris,  is  mentioned  as 
being  a less  divided  form,  with  narrow  fronds  and  ebeneous  rhaohis  ; and  the 
authors  go  on  to  say  that  a similar  plant  had  been  gathered  in  Mexico  by 
Mr.  Glennie.  But  in  the  2nd  Ed.  Mr.  Baker  set  up  what  appears  to  be  Bed- 
dome’s  plant  as  a new  species— “ A.  Glenniei ’,  Baker  ; Hab.  Mexico,  Consul 
Glennie , Bourgeau , 252 — Very  like  some  of  the  forms  of  fontamim”  When  at 
Kew  in  1888  I pointed  out  to  Mr.  Baker  and  Col.  Beddome  that  the  specimens 
of  A Glenniei  in  the  Boyal  Herbarium  were  merely  a common  N -W.  Hima- 
layan fern,  which  I had  been  calling  A.  exiguum , Bedd.  Prolongation  of  the 
rhachis  into  a naked  tail  often  bearing  a young  plant,  was  a character  given  by 
Beddome  in  his  description  of  the  species,  though  this  was  not  mentioned  in  the 
Handbook  where  he  degraded  it  to  the  rank  of  a variety.  This  is  a norma] 
though  not  an  invariable  character  of  the  Himalayan  plant,  as  it  is  said  to  be 
also  of  A.  micropteron , Baker,  Syn.  Fil.  488,—“  rhachis  much  produced  beyond 
lamina,  rooting  at  the  tip.  Hab.  San  Luis,  7000',  Pearce.”  A.  micropteron , 
however,  differs  materially  in  having  a flattened  and  broadly  winged  rhachis, 
and  also  in  cutting  of  pinnae.  I think  that  there  is  here  (excluding  A,  microp- 
teron) only  one  species,  quite  distinct,  however,  from  A.fontanum , and  that  the 
N.-W.  Himalaya  is  its  headquarters  ; because  the  plant  there  grows  to  a much 
larger  size  than  in  either  South  India  or  Mexico —judging  from  the  few  speci- 
mens sent  thence— and  is  very  plentiful  in  certain  parts  of  the  range  about 
Mussoorie.  Mr.  Baker’s  type  specimen  of  A.  Glenniei  has  not  a prolonged  and 
rooting  rhachis ; but  in  the  British  Museum  there  is  one  plant,  among  A. 
fontanum,  ticketed — “ U.  S.  Pacific  Coast  Flora,  (new  to  U.  S ) var.  ‘ Con- 
servatory,’ Huackue  (Huachuea  ?)  Mts.,  Arizona,  August  1882,  Lemmon  Her- 
barium, Oakland,  California,”  which  is  exactly  the  M ussoorie  fern,  and  it  is  pro- 
liferous on  the  pinnae  throughout,  and  at  the  apex  of  the  frond.  And  there  are, 
in  the  same  herbarium,  two  specimens  from  America,  named  A.  Glenniei , Baker 
which  are  exactly  the  Mussoorie  plant.  In  the  Calcutta  Herbarium  there  are 
three  specimens,  named  A.  Glenniei , from  America,  one  or  two  of  which  is  the 
Mussoorie  fern  : the  third  is  not. 

The  Mexican  plant  had  been  named  Athyrium  gracile  by  Fournier,  in  his 
Fil.  Mex.  102,  published  in  1872,  and  Mr.  Baker  gives  this  as  a synonym  of 
his  A.  Glenniei.  He  was  obliged  to  reject  gracile  as  the  specific  name,  because 
there  was  already  Asplenium  gracile  of  Fee,  and  also  another  plant  so  named  by 
Pappe  and  Rawson.  Fournier’s  plant  is  in  the  “ Herbier  de  la  Commission 
Scientifique  du  Mexico,  recueilli  par  M.  Bourgeau  1865-00.”  Lemmon’s  plant 
collected  in  Arizona  1882,  was  identified  by  Baker  as  A.  Glenniei , and  was 
cited  as  A . Glenniei , Baker,  by  Baton  in  the  Bulletin  of  the  Torrey  Botanical 
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Club,  1883,  p.  29  ; and  the  specimens  collected  by  Pringle  and  Lloyd  in 
Mexico  in  1886  and  1894  also  were  so  named.  The  entry  in  the  Bulletin  of 
the  Torrey  Club  is  as  follows : — 

“51.  Aspleniuni  Glenniei , Baker,  described  afc  p.  488  of  the  second  edition  of 
Synopsis  Filioum , was  scantily  collected  in  the  Huachuea  Mts.  by  Prof.  Lemmon, 
It  is  a small  fern  growing  in  little  tufts  like  A.  montanum . ; but  the  fronds  are 
lanceolate,  tapering  both  ways,  2-6  inches  long,  pinnate,  with  many  pairs  of  otlong, 
toothed  or  pinnatelv  lobed,  deep-green  pinnae.  The  sori  are  abundant,  rathei  large 
slightly  curved  outwards,  and  placed  mostly  very  near  the  midrib  of  the  pinnules. 
The  fern  comes  near  the  old  world  -4.  fontanum , but  it  is  not  closely  allied  to 
any  of  our  common  species.  I am  obliged  to  Mr.  Baker  for  the  description.** 

If  the  Nilgiri  (S.  lud.)  plant  be  admitted  to  be  the  same  as  the  American 
and  Himalayan  plants  (Beddome  added  “ Himalayas  ” as  a habitat  in  his  Hand- 
book) then  Beddome ’s  name,  being  the  older,  must  have  priority  over  Baker’s 
name  A.  Glenniei % A.  yiinnaneme , Franchet  in  Bull.  Bot.  Soc.  France,  1885, 
p.  28,  which  Mr.  Baker,  in  Ann.  Bot.  1892,  placed  as  a variety  of  A.  fontanum, 
Bernh.,  near  var.  exiguum , and  of  which  Beddome,  in  his  supplement  of  1892, 
after  describing  it,  says— “ seems  hardly  to  differ  from  typical  fontanum”  must, 

I think,  also  come  under  A,  exiguum . 

I have  mentioned  under  A.  fontanum,  Bernh.,  some  of  the  differences  from  it 
of  A.  exiguum  ; but  indeed  it  would  be  more  difficult  to  point  out  identical 
characters,  or  even  resemblances  between  the  two  plants.  A.  exiguum  varies 
considerably-  in  width  of  frond  and  pinna?,  and  in  cutting,  but  the  variations  are 
all  away  from  the  direction  of  A fontanum.  A . exiguum  is  abundant  in  many 
places  within  the  municipal  limits  of  Mussoorie,  the  hill  sanitarium  in  the  Dis- 
trict of  Delira  Dun,  where  I have  chiefly  observed  it,  at  altitudes  of  about  5500' 
to  almost  7000  feet,  on  limestone  rocks  in  the  forest,  generally  with  a north  as- 
pect. It  grows  in  rock  crevices,  among  moss,  and  spreads  itself  out  like  a star, 
the  prolonged  fronds  bending  backwards  until  they  bury  their  tips  in  the  moss 
seeking  for  cracks,  or  crevices,  or  earth,  in  which  to  root.  The  fronds  last  for  two 
years,  at  least,  living  through  the  winter,  in  frost  and  snow,  and  through  the  suc- 
ceeding dry,  hot,  weather  in  a shrivelled  and  apparently  dead  state  until  the  rainy 
season  comes  in  June  or  July,  when  they  uncurl,  and  then  frequently,  if  they  have 
not  already  done  so,  produce  young  plants  on  their  tips.  This  is  followed  by  the 
springing  up  of  fresh  fronds  from  the  same  roots,  generally  not  proliferous  in 
that  season,  so  far  as  I have  seen.  Judging  from  the  numerous  herbarium 
specimens  I have  seen,  A . fontanum  of  the  Himalaya  has  a more  erect  habit 
than  A.  exiguum  has,  and  is  never  proliferous.  Blanford  says  A . exiguum  is 
rare  in  the  neighbourhood  of  Simla.  In  Gamble’s  collection  I found  3 sheets 
with  11  specimens— from  Simla.  On  the  five  days’  march  from  Simla  to  Bdgi, 
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eastward,  on  the  great  Thibet  Road,  in  1886, 1 saw  only  two  or  three  specimens, 
at  about  8000'  altitude  ; but  the  fern  may  lx?  more  abundant  at  a lower 
level,  off  that  road.  In  1861  I saw  one  plant  of  A.  exiguum  at  Naini  Tal, 
by  the  side  of  the  lake,  but  none  anywhere  else  there,  or  on  the  way  to 
Almora,  30  miles  northward.  There  is  no  passage  from  this  species  to  the  next. 

15.  A.  varians,  Hook  and  Gr.  ; Syn.  Fil.  216  ; C.  R.  485  : Bedd. 
H.  B.  158.  Plate  XX. 

Afghan.:  Kuram  Valley , Aitch,  No.  408,  1899  : “ not  common” ; Peiwar  Kotai 
8000',  Collett.  1879. 

Kashmir  : Baltistan — near  Skardo,  T.  T,  Punch  ^Pass  9000'  and  near  Pashana 
7500',  Winterbottom  1847  ; Chittapani,  Jhelam,  and  Liddar  Valleys  4-8000',  Trotter, 
Duthie,  MacLeod. 

Punjab  : Hazdra—  from  Black  Mt.  eastward  to  Murree,  7-9000',  Duthie,  Oer- 
tel,  Trotter,  Levinge,  Hope,  and  Duthie’s  collector.  Chamba— Chenab  and  Ravi  Val- 
leys 6-7000'  McDonell,  J.  Marten  ; Kullu , 5-9000',  Trotter,  Coventry  ; Simla  Reg. 
5-10,500',  common,  but  nowhere  abundant ; Bisahir,  Brandis  and  Lace  7000', 

N.-W.  P. : I).  D . Dist. — Jaunsar,  Lokandi  8000',  Gamble;  Mussoorie,  Jacquem. ; 
common  on  rocks  in  forest  at  5500'—  7000',  : T.  Garh.  5-18.000',  Duthie,  C.  G.  Rogers, 
Gamble  ; Kumann , frequent 

Distrib.— Asia  : N.  Ind.  (Him.) — Sikkim  9000',  Hooker  fil.y  Kurseong  3000',  Lev.  : 
Bhotdn  6500',  Griffith.  Assam — Khasi  and  Jaintia  Hills.  S.  Ind. : common  on 
Nilgiris  and  mountains  on  west  side,  3000'  and  upwards  (Bedd.  H.  /?.).  Ceylon,  3000, 
and  upwards,  Japan.  N.  China.  Afr. — Cape  Colony,  Caff raria,  Natal. 

Mr.  Clarke  says  that  this  species  and  A . fontanum,  Bernh,,  are  very  nearly 
allied  : I demur.  He  also  says  that  it  is  not  difficult  to  separate  the 

Himalayan  examples  from  A.  Icmceolatum,  Huds.  ; while  Beddome  says  a form 
found  at  Kulhati  in  the  Nilgiris  quite  runs  into  the  European  lanceolatmi. 
In  Gamble’s  collection  is  a sheet  from  Levinge,  ticketed  “ A.  lanceolatmi , 
Huds.,  Kulhati,  Nilgiris,  5000',  26-6-83  ”,  two  plants  on  which  are  distinctly 
A.  varians , and  a detached  frond  very  like  A.  lanmtatum , only  the  segments 
are  more  sharply  toothed  and  the  sori  longer.  I got  a specimen  in  Murree 
(N.-W.  Himalaya)  a good  deal  like  A.  lameolatum  ; but  I should  say  that  that 
species,  besides  being  thicker  in  texture,  is  less  distinctly  bipinuate  than  is  A.  va- 
rianSy  is  less  sharply  toothed,  and  has  shorter  sori.  The  stipes  and  rhachis  also 
are  stouter  than  those  of  A.  varians  ; and  other  differences  might  be  pointed  out. 

16.  A.  tenuifolium,  Don. ; Syn.  Fil.  220  ; C.  R.  485;  Bedd.  H.  B. 
159,  F.  S.  I.,  t,  130. 

N.-W.  P. : D.  D.  Dist.—S owarna  Nala  4500',  Mackinnons  1878  : P.  W.  Mackinnon 
and  Hope,  1881. 

Distrib.— Asia  : N.  Tad.  (Him.)— Nepdl,  Wallich  ; Sikkim  and  Bhotfin,  5-9000, 
common.  Assam— rKhasia  4-5500',  frequent.  Burma— Moulmein,  Parish.  S.  Ind.  ; 
higher  ranges  of  the  Nilgiris.  Pulneys  and  Anamallays.  Ceylon— Newera  Elva, 
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In  his  list  of  the  ferns  of  the  Punjab,  printed  for  private  circulation, 
Mr.  Trotter  wrote  : — “ it  has  been  collected  at  ‘ The  Glen  ’ near  Simla  by 
Dr.  Watt,  Dr.  Cattell  and  myself,”  but  Mr.  Blanford  did  not  admit  this ; and 
Mr.  Trotter  did  not  include  A . tenuifolium  in  a manuscript  list  he  subsequently 
;ient  me  ; so  I suppose  the  plants  were  only  A.  varians , which  is  quite  different 
m cutting*  Beddome’s  figure  accurately  represents  the  Dehva  Dun  plant. 

Sub-genus  Athyrium,  Roth. 

[A.  Hohmavhmanum , Kze.,  was  given  by  Dr.  Cattell  in  his  “Handy 
Guide  to  the  known  Ferns  of  the  Himalaya  ”,  Lahore,  1877,  as 
having  being  found  at  the  Chadwick  Fails,  Simla,  and  the  entry  was 
repeated  in  Mr.  Trotter's  privately  printed  list.  Mr.  Levinge,  in  a letter 
to  Mr,  Baker,  preserved  in  theKew  Herbarium,  said — “ No,  54  ” (Trot- 
ter’s pamphlet).  “ I do  not  believe  that  A.  Hohmaclcerianum,  Kze.,  was 
ever  found  in  the  Punjab.  What  Dr.  Cattell  got  at  the  Chadwick  Falls, 
Simla,  (also  alluded  to  by  Blanford)  was  most  likely  Aspl  drepanoplwjllum , 
as  I got  the  latter  at  Naini  Tal  in  the  N.-W.  Himalaya’’.  I agree  with 
Mr.  Levinge’ s belief,  but  not  in  the  suggestion  as  to  what  Dr.  CattelPs 
plant  was,  for  there  is  no  evidence  to  support  it.] 

17.  A.  drepanophyllum,  Baker  ; Syn.  Fil.  226  ; C.  R.  487. 
Athyrium  falcatum , Bedd.  : Bedd.  H.  B.  164.  Athyrium  drepcmophyllum, , 
Baker  : Bedd.  Suppt.  H.  B.  32. 

N.-W.  P. : 1 D.  JD.  Dist.— Badr&j  Mt.  near  Mussoorie,  5000',  Mackinnons1  Native 
Colleotor  1879. 

Kumaun— below  Naini  Tal  ; in  Herb.  Gamble,  coll,  et  com.  Lev. : u 2 or  3 miles 
above  Ranibagh  road  up  to  Naini  Tal,  3-4000'— Levinge  in  letter  to  Hope,  25th  Feb- 
ruary  1892. 

Distrib. — Asia  : N.  Ind.  : Assam — Khasia  Hills,  Mann;  Bengal — Parasnath  Mt., 
8-4000',  Clarke , Rev.  A.  Campbell  ; Palamow-Jaigir  2000',  Gamble.  Centr.  Provs. 
rind.),  Pachmarhi,  Blanford , Buthie.  “ Centr.  Ind.*”,  Col.  R.  Oakes.  Rajputana— 
Mt.  Abu,  King  1860.  Penins.  Ind. — Mts.  of  Malabaria,  from  Mahableshwar  and 
Belgaum  southward  to  the  Anamallays  : Clarke  in  * Review * ; Ganjam  DiBt. ; Mv- 
henda  Hill  4500',  and  Anamallay  Mts.,  drj  grassy  places,  5000',  Bedd.  in  H.  B. 

18.  A.  tlielypteroides,  Michx. ; Syn.  Fil.  226  ; O.  E.  483.  Athyrium 
thelypteroiites,  Michx.,  Bedd.  H.  B.  164. 

Afghan.  : Shend  Toi  Valley  9-10,000,  Aitch.  1880. 

Kashmir  : Palgam  8500',  Sind  Valley  10,000,  C.  B.  Clarke  ; 6-12,000,  in  various 
localities,  Trotter,  McDonell,  Gammie,  MacLeod,  Duthie, 

Pan  jab  : Hazara ; Machpuri  Mt.  8000,  Trotter;  Kagan  Valley  14,400',  Duthie’s 
collr.,  1896.  Chamba— Kaji&r  7000',  Sara  11,000'  C.  B.  Clarke  ; 7-8000',  Baden- 
Powell,  McDonell ; Kullu—  Jalori  Pass  10,000',  Trotter  ; Simla  Reg.— Along  ridge 
E.  of  Simla,  from  between  Mahasu  and  Phagu  to  Hattu  Mt.,  8-10,000',  Edgew.,  Bates, 
Collett.  Blanf.,  Hone,  Trotter,  Bliss, 
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N.-W.  P.  : T.  Garh.— 8-13,000,  Mackinnons  and  Duthie  ; B.  Garh.  9-10,000 
Duthie  ; Kumaun  7-13,000',  Davidson,  Duthie,  MacLeod. 

Nepal,  W. : 10-11,000',  Duthie. 

Distrib. — N.  Amer.  : Canada  and  U.  S.  A.  Atia  : N.  Ind.  (Him.)  Sikkim  and 
Bhotan.  Japan,  Faurie.  China — YUnnan,  Henry  and  Delhvay  ; N.  Shensi. 
Giraldi.  Amur  Land. 

I do  nob  think  the  description  in  the  Synopsis  Filicum  is  altogether  accurate, 
for  the  Himalaya  plant  at  least ; because  I cannot  find  any  double  (diplazoid)  sori 
at  the  basis  of  the  pinna?.  Nor  should  I say,  looking  at  the  Himalaya  plant, 
that  the  species  is  u easily  distinguished  by  its  long  sori  in  very  regular 
rows.”  The  involucres,  especially  near  the  main  rhachis,  are  often  very  narrow 
in  proportion  to  their  length  when  in  advance  of  or  failing  the  development  of 
the  sporangia,  and  then  they  look  long  ; but  when  the  fructification  is  well 
developed,  the  sori  look  broad  and  short.  They  are  longish,  however,  in  some 
American  specimens.  The  veins  are  generally  quite  straight  where  the  sori  are  ; 
but  the  inner  or  dehiscing  side  of  the  involucre  is  more  or  less  curved,  according 
to  its  width,  so  that  its  shape  is  more  less  segmental,  sometimes  nearly  semi- 
circular : Colonel  Beddome  describes  the  sori  as  short,  oblong.  Towards  the 
apex  of  the  frond,  and  the  apices  of  the  upper  pinnae,  the  sori  begin  to  vary  in 
shape,  some  being  curved  across  the  vein,  some  didymochlsenoid,  and  some 
short-diplazoid — :.  e.,  the  returning  half  of  the  sorus  and  involucre  is  quite 
separated  by  the  vein  from  the  basal  half.  In  this  case  the  upper  part  of  the 
involucre  is  hardly  as  long  as  the  lower.  I look  upon  these  variations  in  the 
form  of  the  sorus  and  involucre  as  of  importance  only  as  showing  that  there  is 
no  sound  distinction,  in  shape  of  sorus  at  least,  between  Hmsplenium,  Athyrium , 
and  Diplazium , unless  the  last  sub-genus  be  restricted  to  the  plants  which  have 
long,  narrow,  double  sori,  such,  e.  g.,  as  A.  lanceum , Thunb.,  and  A.  lantammse , 
Baker.  Asplenium  (Dipl.)  japonicum  is  almost  as  much  Athyrium  as  is 
A . ihelypteroides , or  A.  McDonelli . I agree  with  Mr.  Clarke  that  no  varieties 
or  even  forms  can  be  made  out  of  this  fern  ; but  Dr.  Christ,  in  a paper  written 
jointly  by  him  and  Dr.  Baroni,  published  at  Florence  in  1897,  on  the  Ferns 
and  Fern-allies  of  the  Shea  Si  Province  of  China,  has  set  up  a new  species — A. 
Giraldi.  A comparison  of  the  specimen  of  this  new  species  which  Dr.  Christ 
sent  to  Kew  with  A.  thelyptmides  shows  no  variation  whatever  from  the 
latter-named  species.  A.  thelyptmides  is  gregarious,  and  careful  examination 
would  probably  show  that  the  rhizome  is  slowly  creeping,  though  thick,  and  the 
plants  in  a bed  may  be  connected. 

19.  A.  McDonelli,  Bedd.  in  Journ.  Bot.,  March  1889,  p.  73,  under 
Athyrium . Athyrium  McDonelli,  Bedd.,  H.  B.  Suppt.  34.  Plate- XXI. 

Kashmir  : Paajab  5500',  Baniar— Harpat-Rai  N41a  5000',  Kitardaji  6000', 
McDoaell,  August  1891  ; Lol&b  Valley  : Bamahama  and  Aud’rbug  45-6000,  MacLeod, 
September  1891. 
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Panjab  : Chamba.— Ravi  Valley,  Chadbent  Forest  6,000',  McDouell,  1882. 

Distrib. — Asia  : Japan — Yezo  Prov.,  VA bid  Fanrie , 1889. 

Colonel  Beddome  described  this  species  in  1889  from  two  fronds,  then  shown 
to  him  by  Mr.  McDonell  and  myself.  Mr.  McDonell’s  frond  had  a bit  of 
rhizome  attached  : mine  had  only  an  incomplete  stipe.  He  (Mr.  McDonell) 
had  sent  it  to  me  several  years  before  as  A.  thelypteroides , but  I then  noted 
that  it  was  different  and  probably  new.  A third  frond  of  tbe  same  gathering 
in  Chamba  I found,  in  1896,  in  the  Calcutta  Herbarium.  These  were  the  only 
three  fronds  Mr.  McDonell  had  up  to  that  time  got.  After  returning  tb  India 
he  was  dtputed  to  Kashmir,  to  have  charge  of  the  Forest  Department  of  that 
State  ; and  in  1891  he  found  A.  McDmelli  plentiful  in  several  localities  there 
(W.  and  S.  Kashmir,  I think)  ; and  it  seems  probable  that  this  fern  has  its 
headquarters  in  Kashmir,  and  that  tbe  Chamba  station  is  an  outlier. 
Mr.  McDonell  has  explored  Chamba  thoroughly,  and  he  is  so  sharp  an 
observer  that  any  other  station  there  could  hardly  have  escaped  him.  But, 
very  curiously,  tbe  only  specimen  sent  to  Kew,  as  this  fern,  by  its  discoverer  is, 
for  me,  A.  thelypteroides.  Mr.  J.  Marten,  who  has,  more  lately,  been  exploring 
in  Chamba,  does  not  seem  to  have  found  it. 

The  place  of  this  species  is  clearly  alongside  of  A . thelypteroides , and  not 
woere  Colonel  Beddome  has  placed  it — after  the  A . ni gripes  group.  The 
sterile  fronds  of  young  plants  are  hardly  distinguishable  in  the  herbarium, 
from  similar  fronds  of  A.  thelypteroides , the  cutting  being  sometimes  almost 
identical.  The  main  points  of  difference  are  : — (1)  the  rhizome,  which  is 
distinctly,  though  sometimes  slowly,  creeping  in  A.  McDonelli , and  erector 
only  procumbent  in  the  other  species  (but  see  the  suggestion  at  end  of  the 
last  article) ; (2)  the  wider  sinus  between  the  segments  or  pinnule^  which  in 
A.  McDonelli  extends  nearer  to  the  rhachis,  and  in  well-developed  specimens  is 
square  or  often  ob-cuneate  at  the  base  ; (3)  in  A.  thelypteroides , the  frond 

narrows  gradually  at  the  base  ; in  A.  McDonelli , it  is  truncate,  the  lowest  pair 
of  pinnae  being  hardly  shorter  than  those  above  ; (4)  the  shape  of  the  pinnise, 

which  in  A.  thelypteroides  is  invariable  (though  hardly  so  wide  as  1 in.,  as  the 
Synopsis  Filicum  has  it),  but  in  A.  McDonelli  varies  with  the  size  and  age  of 
the  plant : — In  one  large  specimen  from  MacLeod,  I find  the  lowest  three 
pairs  to  be  pronouncedly  lanceolate,  and  of  the  following  dimensions  lowest 
7 1 in.  1.,  2-f.  br. ; next  pair  above — 8|  in.  1.,  2 in.  hr. ; third  pair-— 8|  in.  1., 
1J  in.  br. — the  pinnules  or  segments  being  themselves  cut  down  half-way  to 
the  costa  ; (5)  in  A.  thelypteroides , the  pinnae  are  patent  : in  A.  McDonelli  in 
large  specimens  acutely  ascendant,  the  lowest  less  so.  (6)  the  venation  of  the 
two  species  is  quite  different : in  A,  thelypteroides  it  is  simple  ; in  A.  McDonelli 
it  is  sub-pinnate,  the  vein  forks,  and  one  branch  throws  off  one  or  even  two 
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1.  Basal  pinnae  of  a large  frond,  nat  size.  5 ■ Segments  of  pinna  from 

2.  Portion  of  "Rhizome  and  Stipes  another  plant. 

from  a smaller  frond,  net  size.  6.  Scale  from  "base  of  stipes 

3.  Pon.ion  of  frond,  from  original  type  specimen  na/t  size  and  enlargement,  of  portion  X 2. 

4.  Segments  of  pinna  from  do.  X 2jr  7«  Scale  from  stipes.  A enlargemeni 
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veinlets  after  entering  the  lobe  ; (7)  and  finally,  the  fructification  is  different : 

there  is  no  rigid,  straight-backed  aorus  in  A.  McDonelli%  but,  on  the  contrary* 
the  utmost  possible  liberty  and  variety  of  shape.  There  is  generally  one  soras 
to  each  lobe,  on  the  superior  veinlet ; but  in  the  lowest  lobe  there  are  sometimes 
two,  and  then  the  fewer  is  attached  to  the  lower  side  of  the  inferior  veinlet,  and 
the  upper  to  the  upper  side  of  the  anterior  veinlet,  so  that  they  are  placed  back 
to  back,  bub  separated  by  the  space  between  the  two  veinlets.  All  shapes  of 
involucre  may  be  found  on  the  same  pinnule  : shorb-asplemoid,’  athyrioid,  pear- 
shaped—  spreading  on  both  sides  of  a veinlet  without  any  apparent  sinus  or 
back  at  either  end,  and  shorb-diplazoid— as  described  above  under  A.  thdypte- 
roides.  Beddome,  I think,  at  first  intended  to  describe  A.  McDmelli  as  a 
Diplazium,  and  he  says  it  has  the  habit  of  the  Ceylonese  D.  Schliurii , and  the 
Cuban  D.  conchatum.  It  has  almost  as  much  right  to  a place  under  Diplazium 
as  A.japonicum  has.  The  description  requires  revision  by  the  light  of  the 
new  material  from  Kashmir.  A.  Emryi , Baker,  from  China,  is  doubtfully 
distinct. 


(To  bo  continued.) 


THE  FERNS  OF  NORTH-WESTERN  INDIA.. 

Including  Afghanistan,  the  Trans-Indus  Pbotected  States  and  Kashmir 
arranged  and  named  on  the  basis  of  Hooker  and  Baker's  Synopsis  Filscum , and  other 
works,  with  New  Species  added. 

By  C.  W.  Hope. 

{Continued  from  Volume  X 111,  page  671.) 

Part  HI.— THE  GENERAL  LIST — ( continued). 

20.  A.  maCPOcarpUm,  Blume  ; Syn.  Fil.  227  and  489  ; C.  R.  488. 
Athyrium  macrocarpum  Bl.,  Bedd.  H.  B.  165. 

Punjab  e.-—Chamba  i Chatri  Forest  7000',  McDonell-;  5-9000',  J.  Marten;  Simla 
Beg.—" Syree"  Edgew  ; Simla  56-7000',  seven  stations,  Gamble,  Bliss,  Blanf,,  Trot- 
ter ; Bhajji  State,  Bliss. 

N.-W.  P.  ; D.  D.  Dist.— Sowarna  Nala  4-5000',  Mackinnons ; Brit.  Garh — abpve 
Guinji  9000',  Duthie  (once) ; Kumaun — Binsar  and  Pindar  7-7500',  Strachey  ; ne*r 
Naini  Tal,  Hope  1861  ; Gori  Valley  7-8000',  Duthie  1884  ; Dhankuri  Pass,  Trotter 
1891  ; Shama  8000',  Gori  Ganga  Valley  8,000'— 11,000',  Rachpula  Pass,  6760' 
MacLeod  1898. 

Distrib,— Asia  : N Ind.  (Him.). — Sikkim  and  Bhotan  2-9000',  very  common  5 
Assam— Khassi  Hills  2-6000',  very  common.  S.  Ind.— “ very  common  on  the  W. 
Mts.  above  8000'"  ( Beddome ).  Ceylon,  Burma,  Malay  Penins,  and  Isles.  N.  China- 
Shantung  Dr.  Maingay.  Japan. 

Beddome  and  Clarke  do  not  mention  this  species  as  being  found  to  the 
westward  of  Garhwal.  Some  of  the  Simla  and  Kumaun  specimens  have  been 
ticketed  var.  AtJcinsm,  Clarke,  and  being  small  and  sharply  cut  look  distinct ; 
but  there  are  intermediate  forms  of  all  sizes  and  textures.  MacLeod’s  specimens 
from  the  Rachpula  Pass,  Kumaun,  are  large,  tri pinnate,  stiff,  with  very  little 
lamina  in  the  frond  : possibly  they  are  A.  foliosum,  Wall.  (No.  32,  infra)  y with 
son  larger  than  usual.  Blanford  says  of  the  type,  at  Simla—*4  very  rare,  I have 
never  met  with  it  myself.  But  it  was  collected  last  year  by  a Simla  resident  a 
little  below  the  Simla  bazar,  I believe,  about  7000',  or  rather  lower.”  And  of 
var.  AtJcinsoni  he  says — ‘ - also  very  rare.  I have  found  it  only  at  the  Chad- 
wick Fails  at  5820  ft.,  and  not  at  all  during  the  last  two  or  three  years  ” In 
1886  Mr.  Bliss  gave  me  a specimen  collected  by  himself  in  Simla  : this  habitat 
was  new  to  Mr.  Blanford.  Mr.  Bliss’s  diligence  since  then  has  proved  that  A. 
macrocarpum  is  to  be  found  in  several  places  all  over  Simla.  Much  of  the 
N.-W.  Indian  material  is  very  simply  cut  and  membranous,  and  looks  very 
different  from  the  stiff er  and  mom  compound  N.-E,  Indian  plant  ; but  the  sori 
are  always  much  the  same.  Clarke's  variety  Upmnata,  from  Assam,  I should 
make  a separate  species. 
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21.  A.  nigripes  BL  MSS.,  Aspidium  nigripes  Bl.  Enum.,  p.  162. 
Aspl.  nigripes  Mett.,  in  Miquel’s  Annales,  Yol.  II.,  240,  and  Yoi.  1Y.,  1Q9  ; 
Syn.  Fil.  227  ; 01.  Rev.  490.  AVnyrium  nigripes  MeU.,  Bedd.  H.  B.  166. 

Blume’s  description,  at  p.  162  of  bis  “ Enumeratio,”  is  as  follows  : — 

“ A.  fronde  bipinnata  raembianacea  glabri-scula,  pinnis  petiolatis  cblongo- 
larncoelatis  acutis,  pitmuiis  subdecurrentibus  cuneato-oblongis  obtusiu- 
soniis,  infimis  snb-petiolatis  prof  unde  pannatifid,  is  superioribus  inciso-serratis 
confluentibus,  soris  oostulis  approximate,  raohi  glaberrima  stipite  trigcno 
iqferne  paleaceo  nigro.” 

“ Crescit  in  paludibus  inter  mortes  Burangrang  et  Tankuwan—- Prahu  Javge 
insulae.  ’* 

Mattenius,  after  giving  the  reference  to  Blume’s  “ Enumeratio,  ” says 

“ Folia  cum  petiolo  basi  prgesertira  dense  paleato  qnadri pedal ia  ; pinnae 
inftriores  8 poll,  longae,  pinnulm  inlimae  2-3  poll.,  pinnatifidae,  segment  is 
ovalibus  serrato-piunatifidis.  Prostat  lusus  Joins  tri  nec  quadri-pinnatis 
oblongioribus  augustioribus,  pinnularum  segmentis  ovalibus,  muoronato-denti- 
cularis  Allantodia  paludosa  (Zipp.)” 

The  type  specimen  in  the  Kew  Herbarium,  which  ha  Blmne’s*  ticket— 
‘ Herb.  Lugd.  Batav.  Asplenium  nigripes , Ja^  Blum.e,”— is  a small 
plant  with  erect  black  or  dark-brown  candex,  black  roots,  and  bases  of  stipes 
clothed  with  small  brown  scales  : it  has  8 fronds,  with  stipes  6-7  in.  long,  as 
long  as  or  longer  than  the  fronds,  straw-coloured,  and  naked  except  at  base, 
bipinnate,  pinnae  few,  secondary  rhachises  winged,  lowest  > innae  as  long  as  any 
blit  frond  not  deltoid,  pinnae  not  acuminate,  pinnules  narrowest  at  base,  bl  m 4 
rounded,  very  setulose. 

Some  specimens  from  the  Khasi  Hills  in  Assam,  4-5000',  from  Clarke  and 
Mann,  agree  with  Blume’s  type  specimen,  and  are  also  somewhat  like  my  next 
species,  especially  in  having  setae  on  the  upper  side  of  the  costa  ; but  they  have 
much  longer  stipes  than  A.  tenellum  has,  and  the  pinnae  are  short  and  not 
much  acuminate.  Mr.  Mann  has  named  one  of  these  A , solenopteris  Kze.,  but 
except  for  having  more  lamina  it  is  identical  with  another  he  has  named  A. 
nigripes  Mett.  and  some  high-level  plants  got  in  Sikkim,  for  which  Mr.  Clarke 
has  (in  MSS)  suggested  a variety  name,  alpina,  may  be  the  type  plant.  -But 
the  bulk  of  the  material  in  herbaria  from  the  north-east  and  south  of  India  as 
well  as  from  the  north-west,  ticketed  A.  nigripes,  is  quite  different  from  Blume’s 
plant.  The  type  plant  has  not  been  got  west  of  Nepal,  that  I know7  of.  Most 
of  the  N.-W.  India  specimens  I originally  had  in  my  A.  nigripes  wrapper  I 
have  removed  A . Maclcinnoni , Hope  ; and  only  fve  remain,  of  which  only 
one,  from  Kumaun,  somewhat  bears  out  Blume’s  name  and  description  by 
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having  very  dark-coloured  scales  which  extend  some  inches  up  the  stipe ; but 
the  rhachis  and  costa  are  not  setulose,  and  there  are  other  material  differences. 
These  five  N.-W,  Indian  specimens  agree  generally  with  the  bulk  of  material 
in  herbaria  which  is  named  A.  nigripes,  but  which  seems  to  me  not  to  belong 
to  Blume’s  plant ; and  I leave  them  here  only  to  keep  a place  ope  n for  the 
species  which  has  yet  to  be  described  and  named.  I cannot  find  a place  for 
them  under  any  other  named  species.  They  are— 

1.  Punjab  : Hazdra  Dtst.— Changlagali  7600',  Trotter  jno.  547,  1890. 

2.  Kashmtb  : Gulmarg  75-8000',  Trotter  1888. 

3.  & 4.  Punjab:  Chamba,  McDonell ? Simla  Region— ridge  east  from  Simla. 

8300',  Hope  1886. 

5.  N.-W.  P : j5Ttf /naww—Gori  Ganga  Valley— Bugdiar  10500',  MacLeod  1893. 

22.  A.  tenellum,  n.  sp.  Allantodia  tenella , Wall,  in  Herb.  1821, 
under  Asplenium  tenuifrons , Wall.  Cat.  No.  206.  Plate  1Y.  (See  Part  II., 
p.  529.) 

23.  A.  tenuifrons,  Wall.  Cat.  206.  A.  tenuifrons , Wall.,  Blanford  in 
Joum.  Asiat.  Soc.,  Bengal,  1888.  A.  Filix  femina,  Bernh.,  Syn.  Fil.  227, 
A . Glarkei , W.  S.  Atkinson,  MS.,  Cl.  Rev.  489.  A.  nigripes , Mett.,  var. 
0 Glarkei , Bedd.,  Bedd.  H.  B.  166.  Ae  nigripes , Mett.,  var.  tenuifrons % 
Wall.,  Bedd.  Suppt.  H.  B.  33.  Plate  XXI F. 

The  following  is  Beddome’s  description  of  this  fern,  given  in  the  Supplement 
to  his  Handbook.  Except  in  two  particulars — “ very  like  the  type  ”,  and— 
“ not  rooting  at  the  apex  ” — it  applies  to  the  plants  I call  A.  tenuifrons , which 
are  the  same  as  Wallich’s  tpye  specimens  in  the  Linnean  Society’s  Herba- 
rium : — 

Very  like  the  type  ” (A.  nigripes)  “ but  fronds  gradually  attenuated 
towards  the  base,  intermediate  between  the  type  and  Glarkei , not 
nearly  so  narrow  or  elongated  as  the  latter,  and  not  rooting  at 
the  apex  ; the  channelled  secondary  rhachis,  the  channelled  midrib 
of  the  pinnae  ” (pinnules  ?),  “ and  sometimes  the  veins  furnished 
with  weak  setce  on  the  upper  surface,  as  in  the  type  and  in  Clarkei 
(which  distinguishes  this  species  easily  from  some  of  the  varieties 
of  Filixfemina).  Referred  in  the  synopsis  to  Filixfemina,  and 
by  Clarke  as  a synonym  of  Glarkei . Considered  as  a species  by 
some  pteridologists.” 

Pan  JAB  : Chamba.— Kalatop  Forest  6000',  McDonell  ; KuJlu  6-7000 Trotter  ; 
Simla  Region— Simla  7000',  Hope  1871  and  1886,  at  the  same  station  ; Gamble 
6000',  1878  ; 55-6000',  Blanford  1886  ; Trotter  1887  ; Bliss  1810-92. 

•N.  W.  P.  ; D.  Di&t*— Jaunsar  5-8000,  1894  ; T.  Gam , 7000',  Mackinnons  1878; 
7500',  Gamble  1893  i-Kumaun,  Davidson  1876;  4-7000',  MacLeod  1893, 
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PLATE  XXII 


A C.  Mnkerjei  lith. 

ASPLENIUM  TENUIFRONS.Walhch. 


1.  Portion  of  lower  part  of  a frond,  nat.  size. 
Apex  of  Bam©  frond,  proliferous. 

of  another  plant,  nat.  site. 

4.  Pinna  trom  middle  of  a frood  nat  nize 


5.  Pinnule  of  Mo  4 si  dmme.  tapper  side. 

€.  Under  side  of  pinnule  x 4 diams. 

7.  Pctiion  of  co*ta,enlM^fd  12  diaras. 

« Portion  of  zee  on  <3  aw  rbaehis.  x $ diams. 
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Distrib, — Asia  : N.  Ind.  (Him,)  Nepal,  Wallick  ; Sikkim  ( A Clarkei)  T%  T. ; 
6-7000'  W%S.  Atkinson  and  C.  B.  Clarke  ,*  Assam  (-4.  C&jr&<»)—Na>a  Hills  5500', 
Clarke • 

Both  Beddome  and  Blanford  say  A.  tenuifrons  does  not  root  at  the  apex,  as 
A.  Olarkei  normally  does  ; but  I think  it  probable  that  sometimes  it  does  so 
root,  for  not  unfrequently  the  fronds  bear  buds  or  bulbils  near  the  apex,  just 
as  A.  Olarkei  does,  which  produce  young  plants  ; and  if  late  in  the  season, 
from -‘decay,  suoh  fronds  should  bend  downwards  the  buds  or  plants  would 
have  a chance  of  taking  root,  or — the  young  plants  may  drop  off  and  take  root. 
I have  a large  frond  collected  by  Mr.  McDonell  in  Chumba,  stipe  12  in-,  frond 
27  J in.  1.,  which  lias  produced  a young  plant  at  two  inches  from  its  apex, 
one  inch  in  length,  stipe  and  frond  together, — an  aerial  growth.  Another 
plant,  collected  in  Kullu  by  Mr.  Trotter,  with  five  fronds,  has  two  buds  on 
each  of  three  fronds,  and  two  of  these  have  produced  aerial  plants  about 
half  an  inch  long.  There  are  two  minute  buds  on  Gamble’s  No.  6311 
from  Simla  ; and  some  very  large  fronds  -got  in  Tehri  Garhwal  by  the 
Messrs.  Mackinnons  are  proliferous,  one  having  four  buds.  A frond  from 
Kumaun  (Colonel  Davidson)  has  two  buds,  both  of  which  have  thrown  out 
minute  fronds.  And,  finally,  Wallich’s  specimens  of  this  plant,  in  the 
Herbarium  of  the  Linnean  Society  have  bulbils  and  young  plants : one  plant 
has  five  or  six  young  plants  on  it.  These  are  named — some  Asplenium  tenni - 
firons,  Wall.,  and  some — Allantodia  denticulatai  Wall,  in  Herb.  1823. 

Mr.  Clarke  gives  Asplenium,  tenuifrons , Wall.,  Cat,  206  (part  of  type  sheet) 
as  a synonym  of  A.  Olarkei  (and  also  Allantodia  denticulata  Wall.),  but  there 
are  such  differences  in  the  shape  of  the  fronds  and  of  the  pinnules  that  I 
hesitate  to  say  that  they  are  the  same  specifically.  Both  seem  to  like  a moist 
soil.  Clarke  writes  of  the  rhizome  of  Atkinson’s  plant — “ stout,  tufted,  stand- 
ing 2 inches  out  of  wet  sand,  with  a cluster  of  stipes  at  the  top,  radiating 
round  and  rooting  in  a circle,  at  a radius  of  about  2 feet  from  the  central 
rhizome  : the  sub-terminal  rooting  bud  seems  always  present  in  well-developed 
fronds  ; rarely  are  there  two  rooting  buds.”  At  my  Simla  station  A.  tenuifrons 
grows  in  the  bed  of  a torrent,  and  the  caudex  must  often  be  under  water  in  the 
rainy  season.  To  make  A . Olarkei  a var.  of  A.  nigripes  seems  to  me,  unreason- 
able ; but  as  it  is  not  a North-West  Indian  fern,  I am* not  here  concerned  in 
advocating  its  claims  to  be  a species. 

I have  already  indicated  some  of  the  principal  features  of  A.  tenuifrons.  It 
is  stiff  and  upstanding,  though  young  plants  approach  A,  tmellum  in  habit. 
If  plants  of  the  latter  species  should  be  found  much  longer  than  I have  seen 
(one  or  two  large  ones,  e.  g.,  Mr.  Dut  hie  No.  3634  from  Kumaun,  the  frond 
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of  which,  without  the  stipes,  is  21 £ in.  1.  by  only  4 in.  br.)  and  with  a thick 
erect  caudex,  I might  be  disposed  to  unite  the  species,  bub— “ as  at  present 
advised” — I must  consider  them  distinct  plants.  Perhaps  the  most  decided 
difference  between  both  of  these  species  on  the  one  hand,  and  A.  nigripes  on 
the  other,  at  least  after  the  shape  of  the  fronds,  is  the  absence  in  the  first- 
mentioned  pair  of  the  mass  of  long,  narrow,  light  brown  scales  at  foot  of  stipes, 
which  is  a prominent  feature  of  A.  nigripes.  The  scales  in  A.  tenuifrons  are 
dark  brown,  tapering  to  a hair  point  from  a broad  base  ; and  though  they  clothe 
the  stipes  of  young  fronds  before  the  fronds  uncurl,  they  soon  drop  off,  leaving 
the  stipes  quite  glabrous,  except  for  one  or  two  inches  at  the  base,  which  are 
sparingly  clothed.  A large  specimen  of  A.  tenuifrons  in  Mr.  Bliss’s  collection 
is  quite  diplazoid  ; and  I see  a tendency  to  that  form  of  sorns  in  other  speci- 
mens also. 

Mr.  Blanford  evidently  formed  a strong  opinion  as  to  the  specific  difference 
between  A.  tenuifrons  and  A.  nigripes , and  his  remarks  seem  worth  quoting  in 
full ; but  most  of  what  he  called  A.  nigripes,  in  the  Simla  Region,  was  my 
A.  Mackinnoni  : — 

*•'  Mr.  Clarke  regards  this  as  merely  a form  of  A.  nigripes . In  this  view  I cannot 
agree  with  him  ;•  differing  as  it  does  so  greatly  in  habit  and  habitat,  while  neither 
exhibits  a great  range  of  variation.  It  is  restricted  to  well  shaded  ravines,  growing 
in  the  beds  of  streams  at  elevations  below  7000  ft.  The  fronds,  numbering  4 or  5 or 
more,  form  a circular  tuft  on  the  short  erect  rhizome.  They  vary  in  form  from  ovate- 
lanceolate  to  acute-lanceolate,  and  the  width  of  my  broadest  specimen  is  less  than 
half  the  length  of  the  frond  ; in  the  narrowest  it  is  less  than  one-fourth.  The  texture 
i$  thin  and  the  upper  surfaces  of  the  partial  rhachises  and  costas  bear  long-glandular 
filaments.  The  colour  of  the  frond  in  the  fresh  state  is  bright  green,  forming  a 
beautiful  contrast* with  the  dclicate  pink  tint  “ (purplish  sometimes) v of  the rhachis 
and  stipe.  It  is  no  doubt  near  A.  Clarkei , and  apparently  grows  in  similar  situations, 
but  the  fronds  are  broader  and  never  root  at  the  ends 

What  Mr.  Blanford  styles  long  glandular  filaments,  and  Colonel  Beddome — 
weak  setae,  are  called  in  the  “ Synopsis  Filieum  firm  yellow  spines  or  strigillae. 
They  seem  to  me  to  be  quite  soft,  broadening  at  the  base,  and  decurrent  on  the 
veins.  Their  function  seems  to  me  to  be— to  bother  pteridologists. 

24.  A.  Mackinnoni  Hope,  in  Journ.  Bot,  March  1896,  p.  124  : 

<s  Rh.  quasi-erect,  clothed,  as  is  also  the  base  of  the  stipe,  with  bright 
castaneous  filiform  scales.  St.  tufted,  straw-colonred  or  pale 
brown,  glabrous  except  near  the  base  or  with  a few  scattered 
scales  for  some  inches  upwards,  8-20  in.  long.  Fr.  sub-deltoid  or 
almost  rhomboidal  (lowest  pair  of  pinnsne  slightly  shorter  than  next 
pair  above),  13-23  in.  1.  (average  of  sixteen  measured— 18*  in.) 
by  8-18  in.  br.  (average  of  twenty  measured— 12J  in.),  bipinnate, 


PLATE  XXIfl 


N.  E.  Brown  delt.  A.  N.  Banerjse  lita. 


ASPLENIUM  MACKINNON  I,  Hope^in  Journ.Bot.  March.  1896. 

1.  Rhizome,  natural  size.  6.8t  ^.jFraj£h.ieats  of  pinnules,  showing  a straight 

2.  Portion  of  frond,  slidhtLv  reduced.  i8l3L  curved  3om3with  m4usium.  x 10 

^ 6.  Scale  from  stipes,  X 3. 

3. to  5.  Pinnules  from  different  size  fronds,  natur  ah  size.  3.  Portion  of  Seale  from  stipes, X IQ. 
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glabrous.  Finn,  about  20  pairs,  rarely  more  or  less,  distant,  sub- 
patent  or  ascending  at  an  angle  of  less  than  45°,  lowest  few  pairs* 
sometimes  widest  at  one-third  from  main  rhachis,  others  hardly 
diminished  towards  base,  and  with  lowest  pair  of  pinnules  some- 
times elongated,  always  accuminate,  6-1 1 £ in.  1.  by  — 3f  in. 

br.  Pimls.  20  or  more  pairs  on  longest  pinnae  of  large  fronds, 
cut  away  at  the  base  on  the  inferior  side,  and  slightly  aurieled  on 
the  superior  side,  § — \ in.  br,  at  base,  cut  down  two-thirds 
towards  costa  into  6-12  lobes  with  two  or  more  teeth  each, 
gradually  narrowing  and  sometimes  blunt  at  apex,  decurrent  on 
rhachis  with  sometimes  a broadly  winged  base.  Texture  her- 
baceous. Colour , when  dried,  pale  olive-green.  Ven.  of  pinnules 
pinnate,  and  veinlets  forked  in  the  lobes,  pinnate  in  the  lowest. 
Sort  mostly  one  on  superior  veinlet  of  each  lobe,  near  to  or  at  some 
distance  from  costa  of  pinnule,  but  more  numerous  in  lowest 
lobes  of  large  pinnules  ; involucres  large,  straight,  athyrioid,  or 
hippocrepiform,  and  sometimes  severed  at  the  curve.  Plate 
XXIII. 

Hab.  Asia  : Trans-Indus  Protected  States  : — Baraul  8500,  Harriss  1895  ; 
Kashmir,  W.  : 6-10,000',  Trotter  1888,  MacLeod  1891,  McDonell  1892-98 
Duthie  (several  stations)  1893.  Punjab  : Ckamba— 7-9000', * Baden- 
Powell  1879,  McDonell  ; Simla  Region , 8200'  and  upwards,  Blanford 
1885,  Hope  1886,  Bliss  1390-91.  N.-W.  Provinces  : Mussooree  or  neigh- 
bourhood, Herschel  1878;  Tehri  Garhwdl  State  8000',  P.W.  and  V.  A.; 
Mackinnon  1879  ; 10,000'.  Davidson  1875, ; 3-9000',  Duthie  1883 
7500,  Gamble  1894  ; Kumaun  : 9-10,000',  Duthie  1884.  Bengal 
Sikkim,  Phulloot  11,500'.  Levinge  1880  (Gamble’s  No.  8538). 

A large  broad-spreading  fern,  with  a long  stipe,  and  when  dried 
reminding  one  of  Nephr  odium  marginatum  Wall.,  and  me  some- 
times of  N.  ramosum , Hope.  The  scales  at  base  of  stipe  are  like 
those  of  A.  nigripes  Mett.,  but  pale  in  colour,  as  is  the  frond. 
The  sori  do  not  lie  in  rows  parallel  to  and  near,  the  costa,  like 
those  of  A.  nigripes , but  are  generally  apart  from  it,  curving  out- 
wards, and  the  involucres  are  generally  much  more  curved.  No 
doubt  specimens  of  this  fern  are  to  be  found  in  herbaria  mixed 
with  A.  nigripes , but  I think  they  ought  to  be  separated.  I 
erroneously  entered  it  in  the  Saharanpnr  catalogue  as  A.  sele- 
nopterisi  Kze.,  but  I must  now  separate  them,  and  I name  the 
species  after  the  brothers  Mackinnon  of  Mussooree,  in  whose 
collection  I first  saw  it,  and  whose  specimens  are  the  largest  I 
have  seen,, and  also  because  they  have  largely  added  to  the 
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number  of  species  of  ferns  found  westward  of  Nepal,  and  have 
found  species  which  are  absolutely  new.” 

The  above-quoted  description  was  written  in  India  for  my  paper  on  the 
“ Ferns  of  the  Chitral  Relief  Expedition,”  which  was  published  in  The  Journal 
of  Botany  in  March  1896.  Since  coming  from  India  I have  verified  my 
surmise  that  specimens  would  be  found  in  herbaria  mixed  with  A,  nigripes  : 
those  so  found,  and  with  other  species  also,  in  the  Kew  Herbarium,  have  now 
been  separated.  Earliest  in  date  of  collection  is  a sheet  from  Kashmir,  Winter- 
bottom  No.  349,  5th  June  1847  ; and  next  comes  one  with  a ticket — “ Ind.  Or., 
Hook,  fil  and  Thomson,  Coll.  T.  T.  28th  August  1849,  ” which  has  been 
marked  by  Mr.  Clarke  Aspl.  nigripes  Mett.  Sir  W.  J.  Hooker  had  pencilled  on 
the  sheet — “ V.  A.  decipiens,  Mett.  Aspl,  p.  195,  t.  6,  figs.  9 and  10,  quite 
accords.”  These  figures  are  like  bits  of  my  fern.  There  is  another  specimen 
of  Dr.  Thomson’s,  dated  2nd  June  1848,  and  one—' “ Kashmir,  W.  S.  Atkinson, 
September  1874,  com.  C.  B.C.  No.  24177.”  In  the  British  Museum  Herba- 
rium, among  A.  umbrosum , Sm.,  and  A.  anstrale , Brack.,  is  another  frond— 

“ Kashmir — W interbottom.”  In  Kew  I also  found  two  specimens  from  the  Simla 
Region,  of  my  own  collecting  in  1886,  named  by  me  A.  nigripes  ; and  one 
from  Hattu  Mt.  9000',  Collett  1885.  In  so  naming  this  fern  I then  followed 
Blanford,  who  I believe  followed  precedent.  It  is,  in  greater  part  at  least, 
his  No.  42  (in  List)  Asplemum  (Athyrium)  nigripes  Mett.,  of  which  he  says — 

“ The  typical  form  of  this  fern  is  common  in  the  partially  shaded  banks  and 
hill  sides,  bn  the  uorthern  face  of  Kamalhori  and  Hatu,  at  elevations  between 
8000  and  9500  ft.,  but  not  nearer  Simla.  There  are  rarely  more  than  2 or 
3 fronds  on  the  rhizome,  and  they  are  firm  in  texture  and,  in  general,  nearly  as 
broad  as  long.”  The  position  and  shapes  of  the  sori  and  involucres,  together 
with  the  total  absence  of  setm  on  the  secondary  rhachises  and  costae,  are  quite 
sufficient  to  separate  this  fern  from  typical  A,  nigripes.  Other  records  of  this 
species,  which  have  come  to  light  since  I returned  to  Great  Britain  are — The 
Kag&n  Valley,  to  the  westward  of  Kashmir,  5000',  Duthie’s  native  collector 
1896,  and  Chamba  7-8000'  (3  sheets),  J.  Marten  1897,  both  in  the  Saha- 
ranpur  collection. 

25.  A.  Filix-femina  Bernh.;  Syn.  Fil.  192.  A.  Filix-femina, 
Bernh.,  C.  R.  491,  var.  1,  dentigera  only.  Athyrium  Filix-femina  Bedd.  H.  B . 
168,  and  Suppt.  H.  B.  35,  var  1 dentigera  Wall.  only.  Polypodium  dentig - 
erum  Wall.  Cat.  334. 

Forma  typica. 

Afghan  : 9-10^)00',  J.  E.  T.  Aitchison,,No.  830, 1880. 

KaShmib  : Sarpat »9500*  McDonell  1891  ; near  Uurais  and  near  (iulmarg  8-9000*, 

Cathie  1892. 


PLATE  XXlfr 


J.N.Fitch  del. 


ASPLENIUM  FILIX  FEMINA  Berm, 
f orma  DEN T I GERA  ( sp ) Wall . 

1.  Portion  of  a frond, from  middle. 

2 Rhizome  and  portion  of  Stipes^  from  same  frond. 

3.  & 4.  Scale  from  "base  stipes,  natural  nize,&  enlarged. 

5.  Portion  of  do.  enlarged  30  di&m. 

6.  Base  of  Pinna  of  another  frond,  enlarged  2 diany 


S.C.Mondul  lith. 
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Punjab  : Chamba* — Dalbousie  6000',  Clarke  No.  22540, 1874  ; Sara  L ,000',  Clarke 
No.  24111,  1874  : Herb.  Hurt.  Calcutta  ; near  Langera  6000',  and  below  Sabrundi 
9500',  McDonell  1882  ; Simla  Reg.  Hattu  Mt.  9-10,000',  T.  Thomson  1847. 

N.-W.  P.  : Kumaun— J.  R.  Reid  1886,  in  Herb,  Saharanpur  and  Kew  (Duthie’s 
Nos,  6242  and  6285). 

Nepal W.  : Opposite  Badhi  Village  10-11,000',  and  Nampa  Gadh  12  13,000', 
Duthie  1886. 

Forma  dentiqera . 

(sp.)  Wall.,  including  probably  oar.  3,  attenuata , Clarke.  Plate  XXIV. 

Afghan,  : 9-10,000',  Aitch.,  No.  330,  1880,  in  Herb.  Saharanpur  : var.  attenuata . 
on  ticket. 

Trans.  Ind.  States  : Baraul  85-10,000',  Harriss  x895. 

Kashmir  : 6-12,000',  T.  T.,  Clarke,  Trotter,  MacLeod,  Gammie,  McDonell,  Duthie : 
common. 

Punjab  . iTazara— Trotter,  in  list  of  Punjab  Ferns  ; Siran  and  Kag&n  Vys. 
10,200',  Cbor.  10,000',  and  Nila— Duthie's  Collector  1896-97.  Chamba — Ravi  Valley, 
8-10,000',  McDonell:  frequent?;  10,000',  J.  Marten;  Kullu  6-8000',  Coventry, 
Simla  Reg. — north  face  of  Kamalhori  and  Hattu  Mts.  83  10,000',  Blanford,  Hope: 
Bliss. 

N.-W.  P. : D,  D.  But.— Jaunsar — Ohachpur  Peak  10,000’,  Gamble,  and  Hersohel 
in  Herb.  Hort.  Sahar ; T Garh. — 9-14,000',  Duthie;  Kumaun — Milam  11,500' 
S.  and  W.  1848  ; RHam  Vy.  11-13,000',  and  Byans— Napulcha  12,000',.  Duthie. 

Distrib.— {Forma  typical  America  : Sitka  and  Labrador  to  Canada,  British 
Columbia,  and  United  States  • Cuba,  Caraccas,and  Venezuela.  Europe  : Throughout 
the  continent  from  Lapland,  Russia  and  Scandinavia  to  Spain,  Portugal,  Italy,  Greece, 
Crete,  and  the  Caucasus.  Asia  (, forma  dentigerd)  Sikkim  10-13,000',  rare  : collected 
there  by  J.  D.  Hooker  and  C . B.  Clarke.  Kamschatka,  and  Japan.  Afr.  : Azores 
and  Macaronesia ; Algeria;  KamerunMts;  Abyssinia;  Natal. 

In  the  Synopsis  Filicum  it  is  not  expressly  stated  that  the  European  form  of 
A.  Filix-femina  has  been  got  in  the  Himalaya,  and  the  following  Indian  names 
are  given  as  synonyms,  namely,  A.  pedinatum,  Wall,  A.  lenuifrons,  Wall., 
A.  gracilc  Don.,  A.  stramineum , J.  Sm.,  A.  tenellum , Wall.,  and  A.  proliferum , 
Moore.  Agreeing,  as  I do,  with  Clarke  and  Beddome,  that  the  two  first  of 
these  plants  do  not  belong  to  A.  Filix-j comma,  and  observing  that  in  his  Supple- 
ment of  1892  Beddome  has  put  A.  stramineum  under  A.  niyripes,  and 
A . tenellum  under  A.  pectinatumy  I find  that  there  are  left  in  the  “ Synopsis  ”, 
as  Indian  representatives  of  A.  Filix-femina , only  A.  gracile  Don.  and  A.  proli- 
fer urn,  Moore,  of  neither  of  which  have  I seen  specimens  in  India,  collected 
there.  Until  a few  years  ago  I agreed  with  Mr.  Clarke  that  exactly  the  typical 
form  had  not  been  found  in  India.  But  latterly,  while  I was  still  there, 
a comparison  of  the  specimens  from  Kashmir,  Chamba,  Kumaun,  and  West 
Nepal,  enumerated  above,  with  my  British  specimens  mostly  collected  by  myself, 
compelled  a change  of  opinion,  and  I decided  to  count  typical  A,  Filix-Jemina 
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as  an  Indian  fern,  though  a rare  one.  I have  since  found  other  Indian 
specimens  of  the  typical  plant  at  Kew.  Most  of  the  seven  varieties  which 
Clarke  adopted  or  set  up  have  already  been  upset  or  reduced  to  other  species  of 
Athyrium , and  his  var.  1,  dentigera  (Polypodium  dentigemm , Wall.  Cat.  334), 
I cannot  distinctly  separate  from  the  type,  the  only  real  differences  being  in 
the  shape  of  the  pinnules,  which  are  more  equal-sided  and  less  pointed  than  are 
those  of  the  type,  and  in  the  cutting  of  the  segments,  which  in  dentigemm  are 
always  sharply  toothed.  I have  seen  the  latter  plant  growing  in  the  Simla 
Region,  and  at  first  I thought  it  was  distinct  ; but  I had  no  living  specimens 
of  the  type  with  which  to  compare  it.  The  type  plant  has  not  yet  been  found 
in  the  Simla  Region  by  me  or  by  any  other  collector  in  recent  times  ; though 
there  is  a specimen  of  Dr.  Thomson’s  in  Kew  marked  as  from  Hattu  Mountain. 
Without  taking  into  account  sports  and  cultural  varieties,  there  is  so  much 
variation  in  individuals  of  A.  Filix-jemim  found  in  Europe,  that  I could  not 
expect  European  pteridologists  to  agree  with  me  were  I to  separate  A.  dentigemm  ; 
but  the  fact  remains  that  it  is  the  common  Himalayan  plant,  and  that  it  does 
not  vary,  except  in  size.  The  smaller,  and  sometimes  narrower-fronded,  plants 
are  Clarke’s  var.  attenuata  of  the  type. 

26.  A.  rupieola,  n.  sp.  Plate  V.  (See  Part  II.,  p.  531.) 

27.  A.  ButMei,  Bedd.  in  Journ.  Bot.  vol.  XXVII.,  No.  315,  Mar. 
1889,  p.  72  ; Baker  in  Ann.  Bot.  Vol.  V.,  No.  XVIII.  Bedd.  Suppt.  H B. 
24,  under  A/fiyrium,  Plate  XXV. 

I quote  Colonel  Beddome’s  description 

“ Athyrium  Duthiei  Bedd.  Rhizome  wide-creeping,  black,  nearly  naked  ; 
stipe  3— 4 in.  long,  furnished  with  a few  ovate  or  lanceolate 
deciduous  scales,  glabrous,  pinkish  ; fronds  narrow,  ovate-lanceolate, 
about  12  in.  long  by  3 — 4 in.  broad  ; pinnse  lanceolate,  alternate, 
about  20  on  each  side  ; lower  ones  gradually  reduced,  the  central 
ones  \\ — 2 in.  long,  f in.  broad,  pinnatified  nearly  or  quite 
to  the  rhachis  into  sharply-toothed  obovate  or  lanceolate  lobes 
about  two  lines  broad  ; texture  herbaceous ; rhachises  glabrous, 
pinkish,  furnished  with  a few  deciduous  large  lanceolate  scales  ; 
both  surfaces  glabrous  ; veinlets  forked  ; sori  asplenioid  or  hippo- 
crepiform,  6—8  to  each  pinnule  or  lobe,  i.  e.,  3 — 4 on  each  side 
on  the  lower  veinlets  midway  between  the  edge  and  the  midrib. 

“ Collected  by  Dr.  Duthie  in  the  N.-W.  Himalayas,  No.  389, 
Gangotee  ” (Gangotri  ?),  near  the  source  of  the  Ganges,  No.  392 
under  Srikanta  12-13,000'.  No.  3667,  at  Ralam  Glacier,  Ku» 
maun,  12-13,000'. 
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PLATE  XXV. 


J.  N.  Fitch  del.  A.C.  Ohowlhary  lith. 

ASPLEN1UM  DUTH1EI  Bedd.  y 

1 Lower  half  of  Frond,  nat.  size.  6.  Portion  of  same  scale,  30  tcfi. 

2 Rhizome,  natural  size.  7.  8.-&  9.  Scale  from  Rhizome,  and 

3 Rhizome  of  another  frond.  enlargements  6 & 20  diams. 

4.&  5.  Scale  from  rhachis,  nat.  size,  10.  Portion  of  Pinna,  enlarged  3 diam, 

and  enlarged  8 diam. 
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“ It  is  very  similar  in  cutting  to  Lastrea  Brunoniana.  Dr,  Duthie’s 
three  specimens  had  been  sorted  into  that  packet  at  Kew,  where 
they  were  detected  by  Mr.  Hope.” 

The  entries  in  the  Saharanpur  Catalogue  are  : — 

N.-W.  P.  : T.  Garh.  —Ganges  Valley,  Duthie  No.  389,  Aug.  1888  ; L'ekhun  Gadh 
under  Srikanta  12-13,000',  Duthie  No.  392,  Aug.  1883  ; Brit.  Garh. — “amongst 
bushes11,  near  Kuari  Pass  12-13,000',  Duthie  No,  51G5,  Sept.  1885;  Kumaun— near  R&- 
lam  Glacier  12-13,000,  Duthie  No.  3667,  Aug.  1881  (Specimens  from  Tehri  Garh\v£t, 
and  Kumaun  were  contributed  by  Mr.  Duthie  to  the  Kew  Herbarium). 

Disteib.  (as  new  known)— Asia;  N.  Ind.  (Him.)  Sikkim  Ta-ne-doo  Dr  King’s 
Collector,  No.  4464,  Aug  1877,  2 sheets — no  rhizomes,  and  Goc  mthang  13,000'  Di- 
Sing's  Collector,.  July  1888,  2 sheets.  Bhot&n — Jongri,  Dr  King’s  Collector,  Aug. 
1887,  1 sheet,  with  rhizome. 

I “ detected  ” this  Athyrium  some  years  before  I showed  it  to  Colonel 
Beddome  in  the  Kew  Herbarium  ; but  I had  not  then  begun  to  write  about 
Ferns.  The  creeping  rhizome  is  a very  characteristic  feature  of  the  plant. 
The  frond  diminishes  in  width  from  the  middle  very  gradually  to  the  tip  : N. 
Brunonimum  maintains  its  middle  width  of  frond  to  within  a few  pinnae  of 
the  apex,  and  is  then  suddenly  rounded  off.  A.  Duthiei  is  glabrous  except  for 
a few  scattered  scales  on  the  main  rhachis  : N.  Brunonianum  is  shaggy  on 
stipe  and  main  rhachis  almost  to  the  tip.  It  has  been  thought  that  the 
shagginess  of  the  last-mentioned  fern  and  its  congener,  N.  barbioenm , Hook, 
is  a natural  protection  against  the  cold  of  the  high  altitudes  at  which  they 
grow  ; but  A.  Duthiei  grows  as  high  up}  and  yet  is  remarkably  glabrous.  If 
it  always  grows  among  bushes,  as  in  one  instance  at  least  Mr.  Duthie  found  it 
growing,  the  scaly  clothing  is  not  so  necessary. 

To  the  instances  in  which  A.  Duthiei  has  been  collected  I have  now  to  add 
the  following  : — 

Kumaun — R.  Blinkworth  1827  : 2 fronds,  w;th  incomplete  stipes,  and  no 
rhizome  : one  with  a Wallich’s  ticket  “ dentigerum , Wall.5’  and  another  sheet 
1 frond,  marked  by  Bentham  “Polypodium  dentigerum,  Wall.,  Kumaun, 
Wall.  1829.”  These  are  two  more  specimens  on  a sheet  in  the  Kew  Herba- 
rium which  was  among  A.  Fihx-femina,  and  has  on  it  also  an  incomplete 
frond  of  forma  dentigera , Wall.,  with  Wallich’s  ticket. 


(To  be  continued.) 
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Including  Afghaniston,  the  Trans-Indus  Protected  States,  and  Kashmir  : 
arranged  and  named  on  the  basis  of  Hooker  and  Baker's  Synopsis  Filicum , and 
other  works,  with  New  Species  added. 

By  C.  W.  Hope, 

(Continued  from  page  127  of  this  Volume .) 

Part  III.— THE  GENERAL  LIST. — ( continued .) 

28.  Asplenium  scllimperi,  A.  Br.  ; Syn.  Eil.  p.  489  ‘ Blanford  in 
Journ.  Asiat.  Soc.?  Bengal,  Yol.  LYII,  Part  II,  No.  iv,  1888.  A.  fihx-femina , 
Bernh.,  var.  8 (c.  C.  B.  Clarke’s  vars.),  Schimperi  (sp.),  Mong. ; Fee,  Gen. 
Filic.  (Polypod),  p.  187,  Clarke  et  Baker,  in  Journ.  L.  Soc.,  8-12-1888. 
Athyrium  schimperi,  A.  Br.,  Bedd.  Suppt,  H.  B.,  36. 

Punjab  ; Hazara — Tbandi&na  8500',  Trotter. 

KASHMIR  : Basaoli  6000',  Clarke  No.  81595,  28-9-,76  ; Rattan  Pir  8000',  Trotter. 
Punjab  : Chamba— Kaji&r  7000',  Clarke  No.  24038,  1874  ; 7-8500',  MeBonell  ; 
6-9000'  J.  Marten,  1897  ; Simla  Reg.—T.  T.  Bates  ; Simla  and  along  the  ridge 
eastward  3-10,500',  common. 

N ,-W.  P. : D.  D*  Hist. — Jausar— Duthie’s  Collector;  Mussooree  and  r Lan dour 

5- 7000'  and  upwards,  very  abundant ; T Garh.  8-9000',  Duthie,  Kumaun — 

6- 11,000',  common. 

Distrxb.— Asia  : N.  Ind.  (Him.)  Sikkim— Yakla,  T.  T.  ; Darjiling  7200',  Levinge, 
Gamble.  Centr.  Ind.-—  Rajputana— Mt.  Abu,  Duthie  No.  6794,  1887. 

The  Messrs.  Mackinnon  were,  I believe,  the  first  to  hint  that  -this  fern  was 
found  in  India,  for  in  1879,  on  getting  the  second  edition  of  the  “ Synopsis 
Filicum % they  thought  that,  from  its  widely  creeping  rhizome,  the  fern  30 
common  in  Mussooree  must  be  A . schimperi  which  was  therein  described,  and 
they  named  their  specimens  accordingly.  In  Mussooree  tigs  fern  grows  in 
large  beds.  Some  years  later  I mentioned  the  Mackinnons?  opinion  to  Mr. 
Levinge,  and  I believe  he  and  Mr.  Blanford  agreed  it  was  correct,  and  worked  it 
out  when  they  retired  from  Government  service  and  went  home.  Hence,  prob- 
ably, the  entry  of  Simla  as  a habitat,  on  Blanford’s  authority,  in  Clarke  and 
Baker’s  paper  in  Journ.  L.  Soc.,  8-12-88,  though  why  Mr.  Baker  should  have 
given  in  and  withdrawn  the  species  he  admitted  in  the  second  edition,  “ Synopsis 
Filicum I know  not.  These  authors  say,  under  A.  filix-femina 

« Adde  var.  8.  Schimperi,  sp.  Mong. , Fee,  Gen.  Filic.  (Polypod.), 
p.  187  ; rhizomate  horizontali  elongato. 
u Simla,  H.  Blanford. 

“ Exempia,  a H.  Blanford  communicata,  cum  Abyssinicis  omnino  con- 
gruunt ; H.  Blanford  autem  exempla  misit  alia  quorum  rhizoma 
abbreviatum  stipifeibus  contiguis.” 
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From  the  last  clause  of  the  above,  and  also  from  what  Bianford  says  in  his 
il  List 93  as  to  the  fronds  varying  from  lanceolate  to  deltoid  lanceolate,,  I think 
it  evident  that  these  three  authorities  included,  under  A.  schimperi , A,  rupicola 
Hope,  though  it  has  a very  different  root-stock.  The  rhizome,  or  sarmenium , of 
A.  schimperi  is  widely  creeping  and  branching,  and,  where  its  growth  is  not 
impeded  by  circumstances,  the  fronds  spring  up  quite  apart  ; but  A.  rupicola 
grows  in  isolated  plants  : the  caudex  is  thick  and  erect,  or  sometimes  procum- 
bent, and  the  stipes  are  always  densely  tufted. 

The  rhizome  of  A,  schimpm  is  densely  clothed  with  bright-brown  narrowly 
lanceolate- acuminate  scales  ; those  at  the  base  of  stipe  few,  and  darker  in 
colour.  Bianford  rightly  says  that  the  basal  portion  of  the  stipe  is  dark- 
coloured,  though  I should  say  purplish  brown,  rather  than  deep  purple. 
Beddome  rightly  corrects  Baker  in  saying  that  the  frond  is  only  bipinnate— 
tripinnatifid,  or  sometimes  only  bipinnatifid.  I have  both  these  forms  grown 
on  the  same  rhizome,  and  the  cutting  of  their  pinnules  is  very  different. 
Beddome  is  incorrect, 'I  think,  in  saying  that  the  frond  is  *■ * lanceolate, 
gradually  reduced  below  **  : the  shape  may  be  called  broadly  lanceolate-acu- 
minate, somewhat  truncate  at  base  : Bianford  notices  this.  The  rhachises  of  the 
pinnae  are  winged,  with  an  actual  interruption  of  the  wing  only  in  well  devel- 
oped fronds ; and  the  pinnules  are  decurrent  both  ways  on  the  rhachis,  so 
that  the  fern  is  only  just  bipinnate.  Even  in  the  largest  Indian  fronds  the 
wing  is  sometimes  unbroken,  and  it  is  continuous  in  the  reduced  basal  pinnae 
even  when  broken  in  those  above.  The  basal  pinnae  are  apt  to  be  sterile,  or 
partly  so,  at  their  bases. 

The  specimens  of  the  African  and  Indian  plants  in  Kew  do  not  exactly  agree  ; 
and  I have  noted  that  the  only  specimen  in  the  Calcutta  Herbarium  so  named 
(before  I .picked  out  Indian  ones  in  1896),  from  T.  Moore’s  Herbarium,  ticketed 
Africa,  is  different  from  the  Indian  plant  in  cutting  and  that  the  pinna1  are 
opposite.  That  specimen  has  no  rhizome.  But  the  Indian  plant  may  stand 
as  A.  schimperi  until  the  African  plant  is  better  known. 

290  A.  pectinatnm,  Wall.  Cat.  23 15  as  to  type  sheet  only.  A.  filk - 
femina , Bomb,  (an  E.  Indian  form  of),  Syn.  Fil.  228.  A.  filk-femina , var.  2, 
pecfcinafa  (sp.),  Wall.,  0.  E.  492.  Athyrium  filix-femina , var.  2,  pectinata , 
Wall,  Bodd.  H.  B.  169.  Athyrium  pectinatum,  Wall.,  Bedd.  Suppt.  H.  B.  36. 

Punjab  i Chamba— Ravi  Valley,  Sao  Valley  and  elsewhere  not  specified,  Mc- 
Donell ; Kangra  V.  2?.— 4500',  Trotter  ; Simla  Reg.— -4500-6000',  common,  in  and 
about  Simla, 

N.-W.  P.  : D.  D , Dist.— In  the  Du— 2500',  Mussooree  4-6000'  : plentiful  in  several 
places  ; T.  Garh . 4-5000',  Duthie,  Gamble  ; Kumaun  4-7000',  frequent. 

DlSTBIB.— Asia  % N.  Ind.  (Him.) Bhutan  2-7000';  Bengal— Parasnath  Mt.  4-45001 
T.  T„,  C.  B.  Clarke , F.  IL  Ward  in  Herb,  Rev*  A.  Campbell , 
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I have  been  disappointed  that  Mr.  Baker  has  not . admitted  this  plant  to 
specific  rank  ; but  possibly  he  has  not  seen  the  rhizome  which  is  as  widely 
creeping  and  branching  as  is  that  of  A.  schimperi — a character  mainly  founded 
on  to  distinguish  the  latter  species  from  A.  filix-femina.  This  radical 
difference  in  root-stocks  in  ferns  is  a distinctive  character  that  seems  to  be  quite 
unsurmountable.  Possibly,  accidental  plants  or  cultural  varieties  of  A.  filix- 
femina  may  be  found  with  cutting  like  that  of  A.-pedinatum,  but  they  cannot 
have  a creeping  sarmentum . Clarke’s  figure,  Plate  68  of  his  <e  Review,” 

shows  the  cutting  of  the  frond  well  ; but,  without  the  rhizome,  which  he  does 
not  even  mention,  it  gives  no  idea  of  the  appearance  of  the  plant.  Beddome’s 
description  in  his  Supplement  should  be  referred  to,  but  his  B.  tenellum , 
F.  S.  I.,  t.  154,  which  seems  to  show  an  erect  caudex,  cannot  be  this  species. 
Sometimes,  perhaps,  fronds  spring  in  tufts  from  the  creeping  rhizomes.  In 
large  specimens  the  lower  pairs  of  pinnae  get  very  distant — four  inches  and 
more  apart.  The  plant  is  very  tender,  succulent,  and  brittle  in  life.  The  sori 
are  generally  very  minute,  but  the  cutting  of  the  plant  is  so  fine  that  there  is 
no  room  for  large  sori.  The  contrast  between  the  habitats  in  Sikkim— on  dry 
burning  slopes  to  the  South,  according  to  Clarke,  and,  in  the  Simla  Region, 
in  damp  ravines,  according  to  Blanford,  is  very  great.  The  plant,  as  I know 
it,  grows  longest  in  rich  soil  in  the  shade  ; but  I have  seen  it  doing  well  in  the 
open,  and  even  on  dry  rocks,  though  stunted. 

30.  A.  oxypbyllum,  Hook  ; Syn.  Fil.  228  ; C.  R.  493.  Athyrium 
oxyphyllum,  Bedd.  H.  B.  170. 

N.-W.  P. : Gavhival— fide  Clarke  in  “ Review  Kumaun—®a\n\  Tal,  Davidson 
1875,  in  Herb.,  Hort.  Sahar. ; between  Dandih&t  and  Karela  5-6000',  Duthie  No.  3170 
1884  ; MacLeod  1893  (no  locality  stated). 

Distrib. Asia  : N.  Ind.  (Him.)  Nepal  to  Bhutan  : “ very  common  from  Nep&3 

eastwards”  ( Clarke ) ; Assam— Khasia  3-6000',  common,  Kohima  5000',  Clarke. 

This  seems  to  be  one  of  the  rarest  ferns  in  North-Western  India — only  twice 
or  thrice  collected,  so  far  as  I know.  MacLeod's  specimens  in  my  possession  are 
very  small,  simply  pinnate,  with  no  involucres.  Another  small  frond,  from  the 
same  source,  may  be  different  : it  is  truly  lanceolate,  and  the  segments  are  com- 
pletely covered  with  ripe  sori,  among  which  large  reverted  involucres  are  copiously 
present. 

31.  A.  fimbria tum,  Hook.  ; Syn.  Fil.  229  ; C.  R.  494.  Athyrium 
fimbriatum , Wall,  (under  Polypodium)  Bedd.  H.  B.  172,  and  Suppt.  H.  B. 
37,  var.  squamatum. 

Kashmir:  Sarpat  10,000',  McDonell  and  McLeod  1891  Water-shed  between 
Jheium  and  Kishenganga  Valleys,  common  at  10,000',  never  lower  ; on  nortn  slopes 
only  11  (MacLeod).  E.  Kashmir— fide  Clarke  in  “Review." 

Punjab:  Chamba— Sara  11,000',  Clarke  No.  24152,  1874,  in  Herb.  Kew  ; Ravi 
Valley  8000',  McDonell,  10,000’,  J.  Marten  1897  ; Kuliu— 8-10,000',  Trotter  ; Mandi 


THE  FERNS  OF  NORTH-  WESTERN  INDIA. 


169 


State- — 8-10,000',  Trotter ; Simla  Reg.  Jual  State,  Chor  Mt.  10,000',  Collett  j Ridge 
east  of  Simla  83-10,000',  Collett,  Hope,  Bliss  j Bisahir — Kushung  (or  Kasong)  Forest 
9500',  Lace.  v 

' N.-VV.  P.  : D.D . Dist. — Jaunsar  : Deoban  9000',  Herschel  ; T.  Garh .,  Nag  Tiba  Mt. 
9000',  Mackinnons ; Ganges  Valley  9-12,000'  and  Jumna  Valley  9-10,000',  Duthiej; 
Brit.  Garh. — above  Ramri  8-9000',  Duthie  ; Kumaun — Guinji  Pass  8000',  Davidson  ; 
5 stations  7-10,000',  Duthie. 

Distrib.— Asia  ; N.  Ind.  (Him.)  Bhotan. 

Beddome,  in  the  Supplement  to  bis  Bandbook,  has  rightly  added  to  the 
description — “ root-stock  creeping,  stipes  solitary,  distant,”  which  character 
distinguishes  this  species  from  the  next.  So  do  the  scales  at  base  of  stipe.  In 
A.  fimbriatum , as  the  “ Synopsis  ’*  says,  these  are  dark  brown  : in  A.foliosum 
they  are  bright  chesnut,  and  much  more  numerous. 

I have  gathered  this  fern  only  in  the  Simla  Region,  and  at  the  time,  follow- 
ing Blanford,  I understood  it  to  be  Clarke’s  A.  Atkinsoni , var.  Andersoni  ;but 
I never  could  separate  that  fern  from  A.  fimbriatum.  Blanford  has  it  under 
Clarke’s  variety. 

On  a sheet  in  the  Saharanpur  Herbarium,  from  British  Garhwal,  I find  a 
note  by  Mr.  Duthie  used  by  Paharis  ( Hill  men)  as  a remedy  for  snake- 
bite ”.  Doubtless : but  would  it  not  be  as  useful  to  use  a snake  as  a remedy  for 
the  bite  of  a Pah/m  ? 

32.  A,  foliOSUm,  Wall.  Cat.  339  (or  359)  ; Bedd.  Suppt.  H.  B.  37. 
‘4  Root  stock  erect  or  suberect,  stipes  approximate  ; rhachis  with  a gland  at  the 
axis  of  the  pinnae ; stipes  and  rhachis  often  red  ; fronds  up  to  3 feet  high  ; 
primary  pinnae  5 — 8 inches  long,  generally  about  broad,  but  varying  from 
f inch  to  3 inches ; lowest  secondary  pinnule  on  the  superior  side  of  the 
pinnae  always  more  or  less  elongated  and  often  double  the  size  of  the  others  ; 
lowest  superior  lobe  of  the  pinnule  also  elongated  ; sori  strictly  athyrioid.  Bedd. 
F.B.  I.,  PI.  CCXCV,  Wall.  Cat.  339,  first  sheet  in  Linn.  Herb,  (the  second 
being  Athyrium  macrocarpum).  Clarke,  pi.  62,  fig.  1,  (splmropteroides)  a good 
figure  of  this  plant,  but  scarcely  showing  the  enlarged  lowest  secondary  pinnule 
at  the  superior  base  of  the  pinnae  which  is  most  characteristic  of  this  fern. 
This  must,  I think,  rank  as  a species,  being  nearer  to  macrocarpum  than  to 
fimbriatum. 

The  above  is  Colonel  Beddome’s  description. 

Bun  jib  : Chamha — Ravi  Valley — nearLangera  6000',  McDonell(in  Herb.  Gamble); 
Kangra  Vy . Diet. — Dharmsala  10,000',  Clarke  Nos.  23934  and  24361 ; Simla  Reg . 

“ above  Simla,11  Bates ; Ridge  east  of  Simla  8000',  fide  Beddome  ; between 
Nagkanda  and  Baghi  8500',  Hope. 

N.-W.  P.  ; Garh.—  Dr.  J.  L.  Stewart  ; T.  Garh.  Nag.  Tiba  Mt.  9000',  Mackinnons 
1878-79  ; Brit.  Garh,,  8-9000',  Duthie  No.  5152,  1885  ; Kumaun— Wailich  in  Herb. 
Kew  t Ralimundi  Pass  8000',  S,  and  W.;  Forest  near  Sosa  8-9000',  Duthie  6256',  1886  ; 
Summit  of  Dhaukuri  Pass  10,500',  Trotter  No.  792,  1891 ; Mangaiia  Gor— ridge  above 
Rinti,  MacLeod  1893. 
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Distbib.— Asia  % N.  Xnd.  (Him  ) Nepal — Wallich  ; Sikkim— -Jevdon. 

As  Beddome  says,  this  fem  is  nearer  to  A,  macrocarpum  than  to  A.  fim- 
briatum , i.e.f  as  to  cutting;  but  the  different  rhizome  at  once  separates  it 
from  both ; and  the  smaller,  often  very  minute,  sori  show  that  it  is  not 
macrocarpum.  I separated,  as  this  species,  some  specimens  in  Gamble’s  Her- 
barium, from  Sikkim  and  Bhotan,  named  A.  macrocarpum  and  A.  Jim - 
briatum — the  smaller  sori  being  sometimes  the  chief  guide;  and  some  of  these, 
and  also  McDoneli’s  from  Chamba,  are  hardly  bipinnate.  One  Ohamba  plant, 
with  fronds  only  9— -10,/  long,  is  tripinnatifid  only  near  the  base,  and  I 
was  nearly  describing  it  as  a new  species.  Others,  again,  of  the  eastern  spe- 
cimens, are  almost  quadripinnate.  The  fern  is,  I think,  never  flaccid  and 
membranous  as  some  forms  of  A.  macrocarpum  are.  The  stipes  and  rhachises 
are  wiry,  though  slender.  The  cutting  is  very  defined  and  elegant  : the 
sori  copious  from  base  to  tip. 

As  to  dimensions  : my  specimen  from  Tehri  Garhwal?  given  me  by  the 
Messrs.  Mackinnon,  is  a portion— the  3£  lowest  pair  of  pinnae,  I think— of  a 
very  large  frond  ; the  width  is  about  20£  inches,  and  the  second  lowest  pair 
of  pinnae  19  inches  long  (each)  by  4^  inches  broad.  The  frond  must  have 
been  6 feet,  including  stipe— twice  the  limit  Beddome  gives. 

[A.  procerum^  Wall,  Cat.  2203  (A.  utfkbrosum,  Sm.,  var.  procerwn,  Syn. 
EiL  489),  said  by  Mr.  Clarke  and  Colonel  Beddome  to  be  very  common  in  the 
Himalaya,  from  Kumaun  to  Bhotan,  has  not  been  got  west  of  Nepal,  that 
I can  see.] 

Subgenus  Diplazium,  Swartz, 

33.  A.  longifolium,  Don;  Syu,  Eil.  234;  C.  R.  478. 

Diplazium  longifoiium , Don  ; Bedd.  H.  B.  179. 

Punjab*.  Chamba— McDonell,  in  list  of  Ferns  identified  at  Kew  ; not  seen  : 
Simla  Roy.,  Simla  and  neighbourhood  45-5500',  seven  or  eight  stations,  Edgeworth, 
Bates,  Fielding,  Gamble,  Blanford,  Hope,  Bliss. 

M.-W.  P.  : D B,  ZHst.— Mussooree,  rare,  Duthie  1877,  MacKinnons  1878-79,  Hope 
1881;  Kuirnim— near  Naini  Tal,  Hope  1861,  Major  Buckley, 

Distbib.— Asiai  N.  Ind.  (Him.)  Nepal,  Wallich  ; il  very  restricted  in  area  and 
nowhere  common"  (Clarke  in  u Review 1') ; Sikkim— in  Herb.  Ramble.,  com,  Levmgc, 
Manipur  6-7000',  Watt. 

This  is  undoubtedly  a Diplazium , as  Diplaziums  go,  and  Mr.  Clarke  has, 
since  the  publication  of  his  14  Review  ”,  in  which  he  placed  it  under  Euas- 
plenium,  admitted  it  to  be  so,  in  the  paper  written  jointly  with  Mr.  Baker, 
Journ.  Linn.  Soc.,  8th  December  1888,  in  which  it  is  said— a la  exemplis,  a 
H«  Blanford  communicatis , J.  G,  Baker  pamos  soros  diplazif&rmes  invenitit” 
Mr.  Gamble  has  a specimen  from  Blandford  with  two  or  three  diplazoid  sori 
on  it  ; and  1 have  two  or  three  fronds  from  Mr.  Bliss  on  which  doable  sori  are 
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not  infrequent : but  the  paired  sori  are  never  of  equal  length,  Beddomc’s  limi- 
tation of  the  sori  to  the  lowest  vein  of  each  group  does  not  hold  good  with 
regard  to  Simla  and  Mussooree  specimens ; from  some  of  these  there  are 
numerous  cases  of  short  sori  in  or  near  the  lobes  on  the  other  veinlets.  And 
his  figure  does  not  represent  these  specimens  when  it  shows  the  lowest  supe- 
rior auricled  lobe  bare  of  sori,  for  in  some  cases  I see  a double  row  of  sori 
in  the  auricle,  consisting  of  2—4  pairs  on  either  side  of  the  main  vein.  The 
auricle  (and  sometimes  the  next  lowest  segment)  has  a tendency  to  be  free 
and  in  one  of  Mr.  Bliss's  specimens  it  is  quite  so,  and  even  petiolate 

34,  A,  japonicum,  Thumb.  ; Syn.  Fib  284  ; C.  B.  498.  Diplasium , 
japonicum , Thumb.,  Bedd.  H»  B.  180. 

Kashmir  : Coll.  Mardan  AH,  1854,  in  Herb.  Hort.,  Saharanpur;  Panjab  58-5500', 
Kishenganga  Vy.  Keran  6500',  McDonell  Nos.  83  and  34,  1811. 

Punjab  : -Kalatop  Forest  6000',  McDonell  1881,  Kangra  Vy . Diet.-— 

Edgew.,  in  Herb.  Hort.  Kew. ; fide  Trotter  in  List;  Simla  Reg.— -Simla  6000, 
Blanf,,  Bliss. 

N.-W.  Pe  ; T.  Garb.— Bhatauli  34500',  Herschel,  Maekinnons,  Hope  ; Kwmoun— 
Bdgew.,  Lev.,  S.  & W. ; between  Famgarh  and  Peora,  Hope  1861;  Booreydar,  David- 
son 1875  ; Hawalbagh  4000',  Trotter  1891. 

Distrib. — Asia  i N.  Ind.  Assam — Kbasia  3000',  abundant,  Clarke;  Bengal — 
Chittagong  200',  common,  Clarke.  S.  Ind. — Madras  Presidency,  on  the  W.  Ghats  ; 
Nilgiris  7000',  Pulney  Hills  7000';  Tinnevelly  Hills  ; Jeypore  Hills,  West  of  Vizaga- 
patam,  3-4000'  ( Beddome  in  H.  B.).  Manipur,  Clarke . Burmah,  Malaya,  China. 
Japan.  Polynesia.  Australia.  Queensland  and  Norfolk  Island.  Afr.  : Bourbon. 

I would  add  to  the  description  of  this  fem  that  the  fronds  of  the  N.-W. 
India  plant  are  dimorphous,  i.e,,  these  are  fertile  fronds  which  have  long  stipes, 
and  sterile  ones  which  have  short  stipes.  The  long-  stiped  fronds  are  always 
fertile,  and  the  short-stiped — never  so.  The  sterile  fronds  are  generally 
broader  in  proportion  to  their  length  than  the  fertile  are,  and  the  pinnse 
also  sometimes  broader.  A length  of  rhizome,  with  both  sterile  and  fertile 
fronds  on  it,  should  always  be  gathered,  or  a correct  idea  of  the  species  will  not 
be  got.  I feel  sure  Beddome  is  wrong,  as  to  the  N.-W,  Indian  A.  japonicum 
at  least,  in  saying  that  the  rhizome  is  creeping  or  snbereefc.”  It  is  really 
always  widely-creeping  and  branching,  and  sometimes  very  slender ; but 
occasionally  several  fronds,  sterile  and  fertile,  are  thrown  up  near  each  other  in 
an  apparent  tuft.  On  some  fronds  few  diplazoid  sori  are  found  ; and  I have 
sometimes  seen  hippocrepiform  sori,  i.e.f  with  involucre  crossing  the  vein, 
unbroken  and  continuing  down  the  other  side  of  the  vein  for  about  half  the 
length  that  they  have  before  crossing.  Other  variations  in  the  sori  could  be 
cited.  I do  not  consider  this  species  to  be  much  more  of  a Diplazium  than 
A.  thelypteroides  and  A.  McDonelli  am. 
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Under  the  head  of  “ Distribution  ” the  Synopsis  gives  the  Himalaya  gener- 
ally, and  the  other  authorities  give  Nepal  as  the  Eastern  limit  ; hut  the  same, 
comparatively  glabrous,  plant  is  got  in  Sikkim,  for  in  Mr.  Gamble’s  collection  I 
find  three  sheets  from  Goke  and  Singtam  (Darjiling)  and  from  the  Jeylep 
Road  ; and  there  is  also  a sheet  from  Manipur — Nonjaibang  750',  Clarke 
No.  42338,  1885.  1 have  a specimen  of  Clarke’s  from  West  Manipur  1000', 
1885.  D.  lasiopter's,  Kunze,  which  Clarke,  and  (whom  following)  Beddome, 
unite  with  A.japonicum,  is  rougher  and  coarser  looking,  and  D.  thtvaitesii , 
Bi\,  and  A.  decussatum , Wall.  (D.  polyrhizon , Baker),  though  also  so 
united  by  the  same  authorities,  seem  to  have  their  differences.  Beddome’s 
figure,  E.  B.  T.  292  of  the  latter,  shows  an  isolated  plant  with  an  erect  caudex, 
but  he  says  he  has  found  typical  decussatum  with  the  rhizome  creeping,  though 
it  is  generally  erect : this  shows  that  he  has  confounded  two  distinct  species, 
for  this  statement  involves  a physical  impossibility.  A fern  with  a slow  grow- 
ing, erect  caudex  may  be  fixed  in  a recumbent  position  and  then  grow  hori- 
zontally ; but  that  is  quite  a different  case  from  that  of  a plant  with  a thin  quick 
growing  rhizome  sarmentum  which  creeps  and  branches  underground,  and 
throws  up  fronds  at  intervals,  forming  a bed.  But  as  no  one  has  attributed 
any  of  these  three  similar  plants  to  N.-W.  India,  I need  not  further  deal  with 
them. 

35.  A.  torrentium,  C.  B.  Clarke  in  “ Rev.”  500,  f.  64  (fig.  2 excluded) ; 
Journ.  Linn,  Soc.,  1888c 

Punjab:  Simla  Reg. — Near  Simla  “either  Chadwick  Falls  at  5800?  or  Sam&li 
N&la  at  4500',  Blanf. 

Distbib.— Asia  s N.  Ind,  (Him.)— Sikkim,  “on  margins  of  torrents,  rare,” 
Clarke. 

Blanfcrd,  who  figures  a small  frond  of  this  (PI.  XVI.,  Journ.  Asiat.  Soc., 
Bengal,  1888),  says  he  gives  this  species  on  Mr.  Clarke’s  authority,  but  he  had 
regarded  it  as  merely  a simple  form  of  A.  polypodioides , Mett.  Clarke  and 
Baker  have  given  Simla,  Alt.  6000  ped.,  H.  Blanford,  as  an  additional 
habitat,  in  their  joint  paper  referred  to  above.  The  specimen  is  in  Kew. 
Beddome  seems  to  consider  this  plant  as  merely  a variety  or  form  of  A,  poly- 
podioides. 

36.  a.  polypodioides  Mett.  ; Svn.  Fil.  238  ; 01.  Rev.  501.  Dipla- 
eium  polypodioides,  Mett.,  Bedd.  H.  B.  184. 

Kashmir  : Clarke ; Trotter  in  “ List” ; McDonell  in  Herb,,  Gamble. 

Punjab:  Hazara— The  Gullies  70(0',  Murree  7000',  Trotter.  Chamba—  3-7000', 
Clarke ; McDonell ; Trotter  5000' ; 6-10,000',  J.  Marten  1897  ; Kullu— Trotter,  Coven- 
try ; Mandi  State— 7*8000',  Trotter  ; Simla  Reg.—i.m0\  common  about  Simla ; 
Pabar  Vy.  Edgew.  $ Kun&war—  Dr.  A.  Grant. 
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ASPEENUJM  SQU 

1 & 2.  Rhizomes  of  Kashmir  specimens,  natural  size. 

3.  Rhizome  and  base  of  stipes  of  Eastern  Punjab  specimen. 

4.  Scale  from  base  of  stipes,  enlarged  5 diam,  and  portion  of  speci- 

men x 20  diam 

6.  Portion  from  middle  of  E Punjab  Specimen,  natural  size 


PLATE  XXVI. 


17$ 


Litfo  by  &.  P Dasa. 

AMIGERUM  Matt. 

i,  Rhizome  and  base  of  stipe®  of  ftum&un  specimen,  natural  size, 
f.  Pinna  from  middle  of  frond  of  iCutnaun  specimen,  natural  size. 

I.  Pinna  from  Kashmir  specimen,  natural  sis®. 

& Pinnule  of  email  frond  from  Kashmir. 
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N.-W.  P.  : D.  D.  List.— Jaunsar  6-7500',  Gammie,  Gamble ; Mussooree  55-6500" 
common;  T.  Garh.— 4500'-12,000',  Duthie,  Gamble ; Brit.  Garh. — 7-8000',  Duthie ; 
Kumaun — 4—8000',  common. 

Distbib.— Asia  : N.  Ind.  (Him.)— Nepal  ? ; Sikkim  and  Bhotan,  2000' and  upward, 
very  common ; Assam— Khasia  2-6000',  very  common  ; Kohima  5500',  Clarke.  S. 
lad.— W.  Forests  up  to  6000'.  Ceylon.  Malaya,  Australia, 

This  fern  varies  much  in  size  ami  cutting,  and  also  in  length  of  sori,  but 
I think  all  the  N.-W.  Indian  plants  are  the  same.  On  seeing  them  growing 
in  many  places,  in  the  Simla  Region,  Mussooree,  and  Kumaun,  it  never 
struck  me  that  there  was  any  difference.  Gamble  has  named  his  “ No.  25097, 
Jaunsar  7000' ,”  Diplazium  Iatifolium  ; but  the  venation  is  quite  different  in 
the  two  species,  and  attention  to  that  distinction  should  prevent  any  con- 
fusion. In  all  the  specimens  of  A.  Iatifolium  I have  seen  the  veinlets  are 
simple,  though  Beddome  says  simple  or  forked  ; the  veinlets  of  A.  polypodmdes 
are  always  forked.  The  venation  of  Gamble’s  plant  from  Jaunsar  is  that  of 
A.  polypodmdes.  Specimens  from  Simla,  marked  var.  3,  sublotifolia,  Clarke, 
also  have  the  venation  of  the  type.  This  being  so,  I cannot  understand  why 
Clarke  says— “ This  series  of  plants  distinctly  approaches  A.  Iatifolium  nor 
why  Beddome  says — “ His  (Clarke’s)  variety  sublatifolia  runs  into  latifolia , and 
rather  belongs  to  that  species,  if  the  two  are  really  distinct,  which  is  very 
doubtful. 99 

The  involucres  of  A.  polypodmdes  are  very  fugacious,  and  I believe  they 
are  sometimes  absent  in  an  eaily  stage  of  growth.  Both  Levinge  and  Trotter 
were  tempted  by  this  to  think  of  Gymnogramme.  The  Mackinnons  have 
shown  me  plants  in  cultivation  which  were  quite  exinvolucrate.  The  young 
fronds  are  edible.  Trotter  says  the  Punjab  Hill  people  eat  them  like  spinach, 
and  call  them  Kasmor.  About  Mussooree,  also,  the  fronds  are  eaten,  and  called 
lingra. 

37.  A.  squamigerum,  Mett.,  in  Miguel’s  Annales,  Vol.  II.  239;  Syn. 
Fil.  237.  Plate  XXVI. 

Kashmir  : Kishenganga  Valley,  Reran  Nala  8000',  McDonell,  3rd  September 
1891;  Kajliban,  in  moist  forest,  Duthie,  No.  12630,  1892 ; below  Gurais  8-9000', 
Duthie  No.  14100,  29th  September  1893  ; Kachal  8000',  and  Donari  Nala  7000', 
McDonell  1894. 

Punjab:  Chamba  State  8000',  J.  Marten  1897;  Simla  Reg—  Giri  Valley,  in 
Raiengarh  Forests  6600',  Gamble,  July  1898. 

N.-W.  P. ; Kumaun— near  Kathi  7800',  S.  & W.  1848  ; Dipl.  No,  4 on  ticket;  Pindar 
Gorge— Khati  7000',  Trotter,  9th  September  1891. 

Distrib. — Asia  : China — Patung  District,  Henry  ; Szechwan  (Omei)  Faber . Japan 
Siebold,  Oldham,  Robinson,  Bissett,  Maries,  Hancock,  Dickins,  Faurie. 
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I noted  this  fern  as  being  new  to  me  in  Mr.  Trotter’s  collection  made  in 
Kumaun  in  1891,  and  brought  by  him  then  to  Mnssooree,  and  soon  after- 
wards I received  a specimen  from  Kashmir,  collected  by  Mr.  McDonell,  as 
it  turned  out,  six  days  before  Mr.  Trotter  got  his  specimen,  and,  though  they 
somewhat  differed,  I referred  them  to  the  same  species.  I described  and 
named  the  plant  as  A.  Trotteri,  under  the  impression  that  Mr.  Trotter  was 
the  first  to  gather  it  : there  was  already  an  A.  Mcbonelli , Bedd.,  and  Mr. 
Trotter  well  deserved  the  compliment.  I sent  the  description  to  a London 
botanical  periodical  for  publication,  but  it  never  appeared.  As  will  be  seen, 
however,  from  the  entry  above,  under  the  habitat  “ Kumaun  ”,  both  Trotter 
and  McDonell  must  yield  place  as  discoverers  to  Strachey  and  Winterbottom, 
who  found  the  fern  in  1848,  at  what  is  probably  almost  exactly  Trotter’s 
station,  there  being  only  a difference  in  the  spelling  of  the  vernacular  name 
and  an  estimated  difference  of  only  800  feet  in  the  altitude.  As  Mr.  Trotter 
was  always  very  particular  about  the  spelling  of  the  names  of  localities,  I 
think  it  probable  that  Strachey  and  Winterbottom’s  locality  was  Khati,  and 
not  Kathi.  Their  specimen,  which  is  in  the  Herbarium  of  the  Royal  Botanic 
Garden  of  Calcutta,  has  no  rhizome  ; but  otherwise  it  agrees  exactly  with  Trot- 
ter’s. It  is  distinctly  a Diplozium , with  curved  sori  long  for  their  breadth ; and 
it  differs  also  in  cutting  from  Athyrium  crmatum , Rupr.,  the  habitats  re- 
corded for  which  are —Scandinavia,  by  way  of  Siberia,  to  Japan.  Mr.  Mc- 
Donell collected  some  more  specimens  of  his  plant  in  Kashmir  in  1894,  and 
sent  one,  with  other  ferns,  to  Colonel  Bed  dorm  who  reduced  it  to  A . cmiatum , 
Rupr.,  saying  that  it  exactly  agreed  with  Japan  specimens.  Colonel  Bed- 
dome  had  not  then  seen  the  Kumaun  plant.  But  Mr.  McDouall's  Kashmir 
specimens,  though  they  are  smaller,  more  compound  in  cutting,  and  more 
delicate,  agree  in  rhizome  and  sori  with  the  Japan  specimens  of  A.  equami- 
gerum,  with  which  species  I became  acquainted  on  returning  to  "England 
in  1896.  Mr.  McDonell  wrote  in  1895—*“  As  to  Trotteri , it  seemed  to  me 
that  the  plant  I got  in  September  1891  is  not  quite  the  same  as  that 
I sent  last  year  ; the  former  was  growing  in  a cave,  the  latter  is  common 
on  hill  sides,  growing  with  Fihx-mas,  under  cover  of  trees,  in  shady 
places.  ” 

Mr.  Marten’s  specimens  from  Chamba,  and  Mr.  Gamble’s  from  the  Raien- 
garb  Forests,  are  large,  and  intermediate  in  cutting  between  the  Kumaun 
and  the  Kashmir  plants.  Mr.  Duthie’s  Kashmir  specimens,  No.  12630,  are 
more  like  A . crmatum,  though  some  of  them  differ  considerably.  His  No. 
14100  quite  matches  a specimen  from  Japan,  Yezo — Forks  de  Yubari , 
Faurie  No.  8111,  3rd  July  1892  ; but  the  rhizomes  are  not  complete 
enough. 
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Pending  the  collection  of  further  material  in  the  Himalaya,  I have  given 
up  the  attempt  to  differentiate  the  three  forms,  and  I give  the  following  de- 
scription which  is  intended  to  cover  all  the  Indian  specimens 

“ Rhizome  more  or  less  slender,  widely  creeping  and  branching,  black, 
sending  up  fronds  1 inch,  more  or  less,  apart,  stipes  sometimes  in  clusters. 
Stipes  up  to  1 foot  or  more  long,  slender  but  wiry,  their  bases  clothed  with 
very  dark  brown  large  lanceolate-acuminate  scales,  extending  a short  way 
up  the  stipes  and  then  becoming. scarce.  Rhachis  with  a few  scattered  scales 
the  same  as  those  at  the  base  of  the  stipes,  but  smaller,  and  with  tufts  of  linear 
scales  in  the  axils.  Frond  subdeltoid,  bipinnate.  Pinnae  markedly  ^etio- 
late, about  13  pairs  besides  the  acuminate  pinnatifid  apex— lower  5—0  pairs 
almost  opposite,  lanceolate-acuminate!  lowest  1^ — 2 in.  br.s  2 inches 

apart,  all  distant.  Pinnules  10—11  pairs  besides  the  crenate  apex,  distant, 
patent,  deeply  cut  into  rectangular  rounded  segments  towards  the  base,  and 
cremated  towards  the  acuminate  apex,  margins  scarcely  toothed.  Veins — 3 — 5 
pairs  in  a segment,  curved  and  often  forked.  Son  TJ- — ^ inches  long,  very 
narrow,  curved  like  the  veins,  up  to  five  in  number  in  lower  segments  and  in 
others  one  on  each  lowest  anterior  veinlet,  pointing  to  the  sinus  between 
the  segments,  and  forming  a row  curving  outwards  on  each  side  of  the 
costa  : some  of  the  lowest  diplazoid,  or  semidiplazoid.  Involucres  persisted, 
and  sometimes  much  broader  than  the  sorus.” 

Mettenius’s  description  was  written  from  a fragment  collected  in  Japan  by 
Siebold  : it  began— “ Rhizoma  ? ”,  and  ended— indusium  membranaceum 
tenerum  integerrimum.  ” 

Mr.  Baker’s  description  in  the  Synopsis  is  ■ 

“ 238  A.  (Dipl.)  squamigerum , Mett.;  st.  Gins,  or  more  long,  straw- 
coloured,  slender,  with  small  scattered,  nearly  black  lanceolate  scales  throughout ; 
fr.  12 — 15  ins,  long  by  nearly  as  broad,  deltoid,  lower  pinnae  G— 9 ius.  long, 
2 — 2 A in.  broad  pinnate  except  at  the  apex  ; pinnules  ins.  long,  £ ins. 
broad,  the  point  blunt,  the  eige  broadly  lobed,  the  lower  lobes  \ in.  broad 
entire  ; texture  herbaceous  ; rachis  slender,  stramineous,  chaffy  below ; veins 
subfiabellate,  the  lower  veinlets  of  the  lobes  with  one  or  two  lateral  curved 
forks  on  each  side  ; mi  linear,  cuvved,  falling  far  short  of  the  edge,  the  lowest 
2 lin.  long.  Mett.  Fil.  Xud.  2,  p.  239.” 

“ Hab.— Japan,  Oldham , Siebold , Robinson 

Asplenium  (Athyr.)  crenatum  Rupr.  resembles  A.  (Dipl.)  squami- 
gerum in  having  a black  creeping  rhizome,  and  broad  ovate-lanceolate 
dark-coloured  scales  at  the  base  of  the  stipes  ; and  also  in  the  crenate 
pinnules.  The  rhizome  of  some  specimens  of  the  Kashmir  plant  is 
almost  as  slender  as  that  of  A.  crenatum  : that  of  others,  and  of  the  Japan 
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and  Kumaun  plants,  seems  to  be  stouter,  and  sometimes  to  throw  up  fronds  in 
tufts  ; but  there  are  few  examples  with  rhizomes  attached.  A Japan  specimen 
in  Kew  of  A.  sqmmigerum , from  Hyachine,  Faurie  No.  13583,  24th 
August  1894,  differs  somewhat,  as  to  the  frond,  from  his  No.  8111  from  the 
Forests  of  Yubari  in  Yezo,  mentioned  above,  which  quite  matches  Duthie’s 
No.  14100  from  Kashmir.  On  the  same  sheet  with  Faurie’s  No.  13583,  is  a 
rhizome,  some  inches  in  length,  which  is  black,  creeping  and  branching,  net 
slender,  with  stipes  in  tufts ; but  this  is  disconnected  from  the  pale-coloured  stipes 
of  the  mounted  frond,  and  the  stipes  itself  is  broken.  Even  supposing  that 
rhizome  does  not  belong  to  that  particular  frond,  it  is  valuable,  as  showing 
that  i he  rhizomes  of  the  Japan  and  Kurnaun  plants  are  the  same.  Of  course, 
great  similarity,  or  even  identity,  of  rhizome  does  not  of  itself  prove  identity  of 
species : some  other  characters  must  agree.  In  the  “ Synopsis  ” A.  crenaium 
is  said  to  have  stipes  “scattered,  firm,  erect,”  which  implies  a widely- 
creeping  rhizome,  but  does  not  explicitly  negative  the  supposition  that  it,  like 
the  Asiatic  plants,  also  at  intervals  throws  up  fronds  in  tufts.  The  amount  of 
“ lamina  ” in  a frond  of  A.  crenatwn  is  much  less  than  in  either  the  Himalaya 
or  the  Japan  plants,  and  the  sori  seem  never  so  long  as  in  these  : Baker  says — 
“ oblong,  usually  nearly  straight,  often  double,”  and  as  to  A.  sqmmigerum — 

“ linear,  curved the  lowest  2 lin.  long.”  But  the  involucres  in  Japanese 

specimens  of  A.  sqmmigerum  are  often  very  broad  in  comparison  with  the 
sori,  and,  as  Mettenius  said,  membranaceous,  tender,  entire. 

I lately  asked  Dr.  H.  Christ,  of  Basel,  an  eminent  pteridologist,  whether  he 
could  connect  4.  sqmmigerum  with  A.  crenalum,  giving  him  at  the  same 
time  particulars  of  the  recent  discoveries  in  the  Himalaya,  and  he  replied  as 
follows  : — 

“ J’ai  le  premier  (A.  crenatum,  Rupr.)  en  echantillons  nombreux  du  Nord  : 
finlande,  Scandinavie  : plante  petite  : 3rd  dec.  stipe  grele  : eeailles  peu  mom- 
breuses,  metis  larges  : noires , segments  petit?,  sores  athyrioides,  courts  : plante 
fragile,  rhizome  presque  filiforme,  faible. 

“ J’ai  la  plante  du  Japon  l.  Faurie.  1 1,578  et  13,583  : toutes  les  dimensions 
doubles  ou  triples  : plants  6 Dec.  et  au  deta,  stipe  jusqiF  a 3 mill,  en  diametre, 
ecall  es  brunes,  lanceolees,  nombreuses  : segments  grands,  sores  jusqu’  a un 
demi-centimetre,  s-mv^nt  diplazoides,  rhizome  plus  e'pais,  rampant,  mais  il 
semble  que  les  stipes  sont  en  peu  en  toufie  et  n<>n  solitaires  comme  dans  la 
plant  - du  N<-rd. 

4‘  Le  plus  ; rand  e’chantillon  est  celui  de  Tosn,  I Maldmo  : fronde  de  50 
cent,  sans  t ge. 

“ J«  crois  que  la  plante  de  ” Ind*-  (que  je  n’ai  pas  vue  !)  doit  £tre  la  p’antc 
du  Japou,  mais  non  la  plante  du  Nord.  Je  ne  nie  pas  !a  grande  affimte  des 
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deux  plantes,  etje  suis  dispose  de  voir  dans  cette  derniere  une  sou^espec  borealo 
de  la  premiere 

Colonel  Bedd<  me  lately  examined  along  with  me  all  the  n aterial 
available  in  Kew,  including  specimens  Mr.  Gamble  had  lent  me,  and  he  c me 
to  the  same  conclusion  as  before,  namely,  that  Diplazium  trottert 
A.  squamigerum)  is  certainly  A.  crenatum— the  Kashmir  plant  being  inter- 
mediate. The  Kew  bundle  of  Dipl,  squamigerum  he  considers  to  be  a 
mixture  ; one  specimen  being  “ certainly  typioal  A.  crenatum  (tripinnate), 
but  one  from  Japan,  with  very  large  prominent  indusias  may  be  quite  a dif- 
ferent thing.  ” I think  Colonel  Beddome  is  mistaken  in  styling  any  of  the 
forms — whether  crenatum , trotteri , or  squamigerum  as  tripinnate.  No  speci- 
men I have  seen  is  so  : the  utmost  development  is  that  the  lowest  pinnm  are 
cut  down,  at.  the  base,  nearly  to  the  secondary  rhachis — one  cannot  even  say 
to  a winged  rhachis.  One  Norwegian  specimen  of  A.  crenatum  in  Kew  bas 
sori  longer  th-°  a they  usually  appear,  and  some  diplapid  ; but,  as  most  of  the 
specimens  a a fuJy  ripe,  the  involucres  are  generally  obscured. 

Since  tl  j above  was  re-written,  I have  again  gone  over  the  material,  and 
while  I otill  think  all  the  Himalayan  material  must  be  identified  as  A.  squa - 
miger  m , I now  consider  it  possible  that  in  spreading  westward  to  Norway 
the  Japanese  plant  has  lost  in  length  of  sori,  and  become  A.  crenatum . 

38.  A.  multicaudatum,  Wall,  Cat.  2«29.  A.  ( Athyrium ) mbrostim 
J.  Sm.,  var.  2.  multicaudatum , Wall.  (D.  Jerdmi , Bedd.  F.  B.  1.,  t.  327), 
Himalayas,  Syn.  Fil.  489.  A.  multicaudatum , Wall.  Cat.  229,  C R . 502. 
Diplazium  umbrosum , J.  Smith  under  Athyrium , var.  multicaudatum , Wall, 
Bedd.  H B.  190. 

Punjab  : Chamba — McDonell  On  list  of  Cbarnba  ferns  identified  at  Kew)  ; Simla 
Ileg.— below  Simla  {fide  Dr.  King  and  Mr.  Clarke),  Blanf.  in  “List1';  Sirmm* 
State  1832,  in  Herb.  Hort.  Calcutta. 

N.-W  P.  ; D.  D.  Dist. — Near  Mussooree,  Dr.  G.  King  1860  ; 4-50J0',  Hcrsehel 
1879  ; Sowarna  Nala  4-5000',  Mackinnons  1878-79,  P.  W Mackinnon  and  Hope  1881 ; 
“ Mossy  Palls11  5000',  Hope  1885  and  87  and  1895  ; Kumaun — A.  O.  Hume  j Kali 
Valley  2-3000',  Duthie  1884. 

Distrib. — Asia  : N.  Ind.  (Him.)  Nepal,  Wallich , Sikkim  and  Bhotan  j Assam — 
Khasia  1-5000' ; Chittagong  (in  the  plains  of  Bengal)  20“' — 2000',  Clarke. 


I do  not  remember  having  seen  McDonell’s  specimens  from  Chamba,  but  I 
believe  his  list  to  be  generally  correct.  At  Mussooree  A.  multicaudatum  grows 
in  beds,  and  fertile  fronds  are  comparatively  rare,  and  ofteu  sparsely  soriferous  : 
the  creeping  rhizome  provides  for  the  perpetuation  of  the  species  in  each  loca- 
lity None  of  Gamble’s  specimens  from  Sikkim  seem  quite  the  same  as  the 
Mussooree  plant  and  some  seem  considerably  different,  having  longer  sori, 
with  narrow  persistent  involucres.  On  the  Mussooree  plant  it  is  difficult  to 
find  involucres,  at  least  on  mature  fronds ; but  I can  make  out  that  many  sori 


1 82  J 0 U RNA  Lf  BOMBA  Y NA  TUBA  L HIS  TORY  SOCIETY,  Vol.  XIV . 

are  diplazoid  ; and  this  is  evident  also  on  some  of  Gamble’s  specimens  and  on 
a specimen  from  Sikkim  in  Kew,  Hook  JH.  Some  of  Wallich’s  Nepal  speci- 
mens differ  from  the  Mussooree  plant  (and  from  each  other) : others  are  identical. 

Mr.  Baker,  at  p.  480,  Syn.  Fil.,  2nd.  Ed.,  under  A.  umbrosum  J.  Sm., 
says  A.  (Dipl),  Griffithii , No.  245,  is  perhaps  a variety.  I think  there  is  not 
the  slightest  doubt  that  A , Griffithii , Baker,  is  identical  with  A.  muliicaudatum , 
Wall.  I have  not  myself  gathered  A.  Griffithii , but  there  is  abundant  mate- 
rial in  Kew  from  which  a conclusion  can  be  arrived  at.  On  several  sheets  (ex 
Herb.  Hort.  Bot.,  Calc.)  of  specimens  collected  by  him  in  the  Darjiling  Dis- 
trict at  low  elevations,  his  Nos.  9006  and  .9079,  I860,  Mr.  Clarke  has  written, 
“ Boot-stock  creeping  extensively  and  throwing  up  solitary  fronds : sori  few, 
scattered,  and  few  of  these  diplazoid.”  These  are  exactly  the  Mussooree  plant, 
which  is  certainly  Wallich’s  A.  muliicaudatum . On  one  sheet  of  this  series, 
ticketed  “ A.  Griffithii , Baker,  Bishap,  3000',  Darjiling,  4-9-69,  No.  9006,  ” 
and  named  finally  by  Mr.  Clarke.,  on  11-1-79,  A.  m.ulticaudatum9  Wall.,  Mr. 
Baker  has  pencilled  “ Madeiran  umbrosum. ” He  has  also  pinned  on  this  sheet 
a paper  as  follows  : — “ Clarke,  Nov.  1875,  seems  to  distinguish. 

“ 1 Common  species  is  (has  ?)  Allantodioid  sori. 

“ Another  sere  (series  ?)  of  similar  structure,  but  white  and  with  a scabrous 
stem  and  rhachis,  appears  to  be  A.  umbrosum , J.  Sm.,  but  very  unlike  A.  australe % 

“ Australe , Brack.,  from  Thwaites — not  Bengal,  at  all. 

‘‘Bengal  fern  which  Dr.  King  and  others  call  A.  australe  is  forme 
D.  Jerdoni,  or  Griffithii  (I  think  the  former).  These  two  have  creeping 
rhizomes  which  send  up  distant  solitary  fronds,  the  stipe  rising  through  the  earth.” 

I consider  it  quite  a mistake  to  put  this  fern  under  Athyrium  umbrosum , a 
Madeira  fern,  which  is  quite  different  in  shape  of  frond,  as  well  as  of  sorus 
and  involucre— not  to  speak  of  rhizome.  Specimens  of  A.  umbrosum  in 
herbaria  are  generally  incomplete,  and  the  descriptions  say  nothing  as  to  the 
nature  of  the  caudex  ; but  in  a privately  printed  account  of  “ An  Easter  Holiday 
in  Gran  Canaria  and  Madeira”,  1893,  written  by  one  whom  I know  to  be  a 
keen  observer  and  collector,  I find  this  allusion  to  the  plant— from  which  I 
gather  that  it  is  subarborescent,  and  must  have  a stout  erect  caudex  : — “At 
one  waterfall  ” (in  the  Levada  do  furado)  “ I noticed  Asplemium  umbrosum  seven 
feet  in  length  and  as  thick  as  a miniature  tree.”  The  young  plants  growing  in 
the  Kew  houses  have  fronds  in  tufts,  and  certainly  no  creeping  sarmentum.  A . 
umbrosum  has  always,  I think,  an  ovate  or  lanceolate  frond  : A . multicauda- 
tu'n — a subdeltoid  frond,  with  the  lowest  pair  of  pinnae  sometimes  hardly  less 
thin’ the  nexo  above  which  are  the  longest.  The  involucres  of  A,  umbrosum  are 
described  by  Hooker  and  Baker  as  being  “ large,  tumid,  membranous.”  Those 
of  A.  multicaudatwn  are  very  small  and  narrow,  so  far  as  is  visible.  Heddome 
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gives  Dipl.  Jerdoni , Bedd.,  and  D.  Griffithii,  Baker,  as  synonyms,  and  Clarke 
these,  and  also  A.  vpedabile,  Wall.,  Cat.  237A  — a fern  which  is  not  mentioned 
in  either  the  Synopsis  or  Beddomo. 

This  seems  to  be  one  of  the  instances  in  which  descriptions  of  old  species  are 
Itered  or  re-written,  in  new  books,  so  as  to  include  subsequently  discovered 
and  sometimes  very  different  plants,  or  to  fit  the  theories  of  the  later  authors— 
a very  reprehensible  practice,  in  my  opinion. 

Subgenus— Anisogonium,  Presl. 

89.  A.  esculentum,  Presl.  ; Syn.  Eil.  244  ; C.  R.  503  ; Anisogonium 
esculentum # Presl.  ; Bedd.  H.  B.  192. 

Punjab;  Cliamba — McDowell ; Kullu— Trotter,  twice  collected,  the  1 -pinnate 
form. 

N.-W.  P. : D.  D,  Dist.— The  Dehra  Valley  1000' — 2500' : very  common  near  water; 
T.  Garlu— Ganges  Valley,  Duthie  ; Kumaun — 5-7000',  S.  & W.,  Duthie,  MacLeod. 

Distrib.— Asia  : N.  Ind.  (Him.)— Nepal,  Wallich  ; Sikkim  3500',  Gamble  j plains 
of  Assam  and  Bengal,  and  Parasnath  Mt.  2500',  very  common  in  Bengal.  Centr. 
Prov.  Ind. — Pachmarhi.  S.  Ind.~— “ Common  in  the  plains  on  the  western  side,  up  to 
8000'  (Beddome').  Ceylon.  Malay  Penins,  and  Isles.  Java.  Moluccas.  Celebes.  New 
Guinea.  Tonkin.  Hainan.  Formosa.  Hongkong.  Philippines.  Admiralty  Isles.  Samoa. 
Viti. 

Fronds  either  simply  pinnate,  and  then  more  or  less  lobed  and  toothed,  or 
completely  bipinnate  with  the  pinnules  again  similarly  lobed  and  toothed,  but 
with  a simply  pinnate  apex  with  up  to  10 — 12  pairs  of  pinnae  ; or— with  only 
one  or  two  pairs  below  pinnate  or  partly  so.  The  simply  pinnate  fronds 
are  probably  from  young  root  stocks,  and  have  pinnae  varying  from  2£  to 
5 ins.  in  length  and  from  b to  ins.  in  breadth  ; but  I think  both  forms 
of  frond  are  to  be  found  on  the  same  root-stock.  In  large  bipinnate  frond 
the  lowest  pinnae  are  very  distant,  and  sometimes  simple  and  short.  The 
root-stock  is,  as  the  books  say,  subarborescent ; the  roots  are  black  mid.  wiry, 
and  go  deep  into  the  ground.  The  plant  loves  ditches  and  swamps,  and 
silty  soil  by  the  edges  of  streams.  It  is  very  common  in  the  Dehra  Dun 
where  I have  seen  it  in  large  bushes  on  the  banks  of  rivers,  and  also  in 
swamps  among  gigantic  grasses — in  separate  plants,  growing  9 to  12  feet  high, 
with  caudices  6 — 12  inches  high. 

The  occurrence  of  this  fern  in  North-West  India  was  first  recorded  by  me 
in  the  Catalogue  of  Ferns  in  the  Saharanpur  Herbarium. 

Subgenus  Hemidiotyum,  Presl. 

40.  A.  Ceterach,  L. ; Syn.  Fil.  245  ; 01.  Rev.  504.  Hemididyum 
Ceterach , L.  ; Bedd.  H.  B,  44. 

Afghan.— Griffith  : Kurram  Vy.— rocks  overhanging  Karri  ah  River;  ran.Aitch. 

1897. 

Trans®Ind.,  P.  States  ; Baraul  and  Sivat—S  stations  4-7000',  Genial  Gatacre. 
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Kashmir  : Jacquem. ; Hook.  fil.  et  Thoms.  1848;  Gilgit  Did.—  8000',  Tanner, 
1S80  ; Astor  But.— 8-9COO',  Duthie  ; Sind  and  Jhelum  Vys.,  Aitch.,  1878  (?  )}«Jhelam 
and  Kishenganga  Vys.  5(i00'  and  upwards,  very  common,  Trotter,  MacLeod  ; 'I  akht-i- 
Suliman  6000',  Lev.,  Trotter,  MacLeod;  Gund  7500',  Gan.mic;  Ladravvan  in 
Lolab,  MacLeod  ; BarWan  5600',  Me  Done 1 1 ; Kislit tear — 3500',  Clark  *,  1876 

Punjab  ; Hazara— Kagan  Valley,  5000',  Trotter,  1891;  Malkandi,  4500',  Duthie's 
collector  1897  ; Black  Mt.  5000',  Oertel,  1891.  Cliamba — Upper  Chenab  Vv.  8000', 
B den-Powell,  1879  (perhaps  in  Kashmir) ; Ravi  Valley,  7000',  common,  McDonell, 
1881  ; Kullu — Sarbali  Valley,  Edge.  ? 

N.-W.  P. ; T.  Garh. — Ganges  Valley  : Jangla  8-9000',  Dnthie,  1888. 

Distrib. — Europe : in  many  parts  of  Germany,  in  Sw  itzerland,  the  Tyrol, Hungary, 
Dalwatia,  the  Caucasus,  Belgium,  France,  Spain.  Italy,  Greece.  It  is  absent  from 
Scandinavia,  Northern  Russia,  Bohemia,  and  Austria  11  (Britt  eft  % in  European  Ferns). 
Lago  di  Garda,  Austria,  Levinge.  In  Britain,  in  all  or  nearly  all  the  southern^ 
northern,  and  western  counties  ; “ in  Somersetshire  and  Devonshire  ic  is  especially 
abundant  ; in  Scotland  it  is  much  less  frequent11— chiefly  in  the  West  and  South- 
West  ; frequent  in  Ireland,  though  local  ( Britten ).  Asia  ; Palestine,  Persia.  Afr. : 
Canaries,  Madeira  and  Cape  Verd  Islands ; Morocco,  Algiers,  Abvesinia,  Cape  of 
Good  Hope. 

Genus  21.  Actinioptbius,  Link. 

1.  A.  radlata,  Link,  (for  the  type — Acrostichvm  dichotomum , Foishk.,  is 
the  oldest  name).  Syn.  Fil.  246.  A.  diehotma , Becld.,  0.  R.  505.  A.  airho- 
tom, a , Forshk.  (under  Acrostic/mm),  Bedd.  H.  B.  107. 

Afghan.  : Kabul — fide  Clarke  in  “ Review.11 

Punjab  : Delhi  Dist.— “Dry  rocky  places  at  Delhi  and  along  the  Jumna11 
Trotter  in  ‘‘List11;  Gurgaon  Dist. — Outliers  of  Aravalli  Mts. ; ‘-abundant  on  north 
side  of  Khol  Mt.,  between  Karnal  and  Rewari,  J.  R.  Drummond. 

N.-W.  P.  : Saharanpur  Dist.— Saharanpur,  Dr.  Jameson  (in  Herb.  Hort..  Sahar.), 
Duthie,  1881. 

Agra  Dist.:  City  of  Agra— “ Plentifully  on  old  walls,  8th  June  1825  ” 
(ticket  in  Wallich’s  writing  ?)  : on  another  ticket— ‘‘  197.  Asplcnium  radia- 
tum— Agra,  super  mures,  1825. 11  in  Herb.  Hort.  Kew  ; “ Walls  of  City  of  Agra, 
8th  June  1825 11 , Wallich  ?,  in  Herb.  Hort.  Calc. ; Jharua  near  Agra,  Sahar.  collectors 
June  1812;  Moradabad  D>st.—fide  Clarke  in  “ Review11;  Jhansi  List.— Duthie,  1886. 

Distrib. — Asia  : Mount  Sinai,  Arabia,  Persia.— Cent.  Ind. — Bagelkhand,  Hope, 
1860  ; Cent.  Prov.,  Ind.— Khandwa  Dist.,  A E.  Lincrir , very  large  ; Rajputana— Tara- 
garli  Hill,  Mt.  Abu  3700',  King.  Penins.  of  Ind.,  in  dry  rocky  places  below  3000  ft. 
elevation  ( Beddome  in  H B.);  Maisur  10"  long.  Ceylon.  Afr. : Angola,  Upper 
Egypt,  Abyssinia,  Socotra,  Zambcsiland,  Macalisberg,  Mascaren  Isles. 

A.  australis , Link,  seems  to  me  a different  species,  but  it  is  not  found  'in 
British  India,  unless  specimens  in  Gamble’s  collection,  “ from  the  outer  hills  of 
East  Ffepal,  1880/’  got  by  his  native  collector,  be  it  Specimens  or  the  type,  in 
Gamble’s  collection,  from  the  Madras  Presidency,  show  that  the  rhizome  is 
_sometinoes  procumbent,  but  with  stipes  very  approximate  . scales  at  base  of  stipe 
da-k-browm  linear  : scales  sparsely  clothing  the  stipe,  paler,  and  hair-like. 
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Including  Afghanistan,  the  Trans-Indus  Protected  States,  and  KisuMTR 
arranged  and  named  on  the  basis  of  Hooker  and  Baker’s  Synopsis  Filicurn,  and 
other  works,  with  New  Species  added. 

By  0.  W.  Hope. 

(Continued  from  page  266  of  this  Volume .) 

Fart  III.— THE  GENERAL  LIST — (continued.) 

Genus  22.  Aspidium,  Sw.  (in  part),  R.  Br . 

Subgenus  Pqlystichum,  Roth . 

1.  A.  Lonchitis,  Swartz  ; Syn.  Fil.  250  ; C.  R.  505.  Polystichnm 
Lonchitis , Sw.,  Bedd.  H.  B.  203.  Hook.  Brit.  F.  t.  9. 

Trans-Ind.  States  : Baraul  10,500-11,000',  Harriss  1895. 

Kashmir  : Jacquem,  and  S.  & W.  (in  Herb.  Brit.  Mus.)  ; Gulmarg  and  Sonamarg 
9-11,000',  Dr.  J.  L.  Stewart,  Levinge,  Trotter  ; elsewhere— Gilgit,  and  W.  & S. 
Kashmir  8-12,000',  Duthie,  McDonell,  MacLeod. 

Distrib. — N.  Airier.  Greenland— -Disko  Bay  ; Brit.  Columbia — Cascade  Mts. 
5-6000' ; United  States— southern  shore  of  Lake  Superior  and  nor  thwards  (Written). 
Europe— -North  to  Centr.,  more  sparingly  in  S.  Europe;  Brit.  Isles — N.  and  Ceutr. 
Scotland  ; Durham,  Westmoreland,  and  Yorkshire  ; Carnarvonshire  ; W.  and  N.-W. 
Ireland,  very  local.  Asia  : Asia  Minor,  Siberia,  Turkestan. 

Mr.  Clarke  says  “ The  single  Himalayan  specimen  at  Kew  (Jacquemont’s) 
has  been  marked  A.  lonchitis  by  Moore  ; but  others  have  marked  it  A.  auri- 
culatum.  Ho  0.  Levinge’s  example  is  typical  A.  Lonchitis P The  additional 
localities  in  Kashmir,  summarised  above— ten  or  twelve  in  number — show  that 
the  plant  is  not  uncommon  in  the  western  and  southern  parts  of  that  State. 
The  dimensions  given  in  the  Synopsis,  namely,  fr.  12—18  in.  1.,  1 — 2 in.  br., 
are  exceeded  in  Kashmir  : I have  a frond  from  MacLeod,  with  narrow  pinnas, 
which  measures  15  in.  by  3 in.,  and  another  18  in.  by  2 in. ; but  there  is  a 
frond  in  his  collection  28  in.  in  length,  the  breadth  of  which  I omiuted  to  note. 
The  pinnae  are  lobed  : each  vein  after  leaving  the  costa  branches ; and  in  well- 
developed  fronds  each  group  of  veinlefcs  occupies  a shallow  lobe,  the  apex  o£ 
which  is  a mucronate  tooth  on  the  longest  veinlet ; and  there  are  smaller  teeth 
at  the  poiuts  of  the  other  veinlets, 

2.  A.  laclxenense.  Hook.  ; Syn.  Fil,  250  ; C.  R,  506.  Polystichum 
lachenense , Hook.,  Bedd.  H.  B.  203,  F.  B.  L,  t.  32. 

Kashmir  : Palgram  13,009',  C.  B.  Clarke,  No.  3.1051,  4 9-W6  ; Gilgit  List, G-t 

15,000',  Tanner  1880  ; Liddar  Vy, — above  Kainmal  1 ’2,000',  Duthie  No.  1313  L,  Masjid 
Yv.  12-13,000',  Duthie  No.  13198,  and  Sonsdl  NAla  13-14,000',  Dutbie  No.  14128- 
all  m .1893, 

Punjab  ; Chamba. — R&vi  Valley,  Cheni  Pass  12,000',  McDonell  1892. 

NrW.  P.  : T.  Garh. — Damdar  Vy.  12-13,000,  No. *106',  and  Dudu  Glacier  Moraine, 
4-15,000',  Duthie  1883  ; near  Jaulea,  under  Srikanta,  15-16,000',  No.j  397,  and  above 
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CWnpul  14-15,000',  No.  406,  Duthie  188B  ; “ I^umaun  9678  ! in  Herb.  Schlagentweit,” 
(note  by  Mr.  Baker  on  a Sikkim  sheet  in  Kew) ; Ralam  Valley  12-16,000',  Duthie 
No.  3610,  28**8-,84-,  by  Nipchang  Glacier  in  Darma  16-17,000'  and  Kutti  Valley 
12-13,000',  Duthie  No.  8708  (in  part),  18-9-84. 

Nepal  W.— Opposite  Buddhi  Village  10-11,000'  and  Nampa  Gadh  12-14,000', 
Duthie  1886. 

Distrib.—  Asia  : N.  Ind.  (Him.) — Sikkim  13-16,000',  Drs.  Hooker , Thomson  and 
Anderson. 

3.  A.  Dutlliei,  n.  sp,  Plate  VI.  (See  Part  II.,  p.  532.) 

4.  A.  marginatum,  Wall.  Cat,  366.  A.  auriculatum , Sw.,  0,  A. 
marginatum  Wall.,  Syn.  Fil.  251  ; 0.  R.  207.  Polystichnm  auriculatum 
(Linn,  under  Polypodium ),  var.  0 marginatum , Wall.,  Bedd.  H.  B,  204. 
Plate  XXVII. 

Punjab  : Chamba — McDonell,  loc, ? ; Simla  Reg. — “Above  Simla,”  Colonel  Bates, 
in  Herb.  Kew  ; Bis&hir — Eun&war,  fide  Clarke  in  Rev;  Kangra  V,  List. — Harrbagh, 
Edgew.  in  Herb.  Kew  ; Dharmsala  10,000',  C.  B.  Clarke  No.  24,61,  1874. 

N.-W.  P. : 'I.  Onrh. — Lev.  1872  ; Kid&r  Kanta  Mt.  8-9000',  Herschel  1879, 
10-11,000',  Duthie  1879,  and  between  Manma  and  Barahat ; Brit.  Garh.  7-11,000'  (two 
station-;)  P.  W.  Mackinnon  1881  ; Xumann— above  Dwali  9,000',  S.  and  W.  1849  ; 
Mundnl  7,000',  Davidson  1875  ; Gori  Valley — below  Askot  3-4,000',  Duthie  No.  3629, 
1884  ; Pindar  Gorge — above  Dw&li  8,500',  Trotter  1891;  Mangalia  Gor  7,500',  Mac- 
Leod 1893. 

Distrib. — Asia  i N.  Ind.  (Him.)  Nepal,  Wallioh  ; Sikkim  and  Bhotan. 

I have  not  the  slightest  hesitation  about  separating  this  plant  from  A . 
auriculatum  Sw.,  for  not  only  the  shape  of  the  pinna?,  and  the  cutting  of 
them,  bat  the  venation  is  different  in  the  two.  Also  I think  the  stipes  of 
A.  auriculatum , are  the  shorter,  and  the  scales  on  them  are  pale  drab  instead 
of  rich  brown,  with  darker  centres ; they  are  not  so  broad  and  ovate  as  those 
on  A.  marginatum , and  they  do  not  extend  so  far  up  the  stipe  and  rhachis.  In 
A.  marginatum , there  are  fibrillose  or  hair-like  scales  mixed  with  the  broad  ones. 
The  rhizomes  of  both  species  are  erect  or  suberect,  and  stipes  densely  tufted'. 
A.  auriculatum  is  thinly  herbaceous  in  texture,  and  dries  a dull  dark  green 
colour  : A.  marginatum  is  veiy  coriaceous  and  shiny,  with  a metallic  sheen 
on  the  upper  surface.  The  under  surface  of  A.  auriculatum  is  nearly  glabrous, 
having  only  a few  small  linear  scales  on  the  costa  : that  of  A.  marginatum 
is  always  more  or  less  covered  with  a myriad  of  very  minute  pellate  or  broadly 
ovate,  short,  brown,  adpressed  scales,  situated  on  the  veins  and  veinlets,  which, 
without  a lens,  look  like  mere  dots : but  on  some  large  fronds  I see  fibrillose 
or  chaffy  scales,  like  those  on  A.  lentumy  Don  (see  below).  The  “ Synopsis  ” 
says  the  lower  veinlets  of  A.  auriculatum  are  in  groups  of  three,  but  nothing 
as  to  those  of  A.  marginatum . I fin’d  that  the  system  of  venation  is  quite 
different  in  the  two  plants.  In  A.  auriculatum  the  veins  are  obscure  on  the 
upperside  ; but  they  can  be  made  out  on  the  underside  m young  fronds,  and 
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it  is  then  seen  that  they  are  very  few  in  a group,  and  that  the  sori  are  gener- 
ally placed  on  the  short  inferior  veinlets  of  the  groups  which  take  off  nearer 
the  costa  than  the  margin,  and  that  these  veinlets  seldom,  if  ever,  go  beyond 
the  sori— see  Beddome’s  drawing,  F.  S.  I.,  t.  1 20.  Occasionally  the  sori  are 
medial  on  a vein  which  reaches  the  margin.  In  A.  marginatum  the  veinlets 
are  so  numerous  in  the  narrow  groups  that  their  number  is  not  easily  counted 
with  a lens  ; it  appeal’s,  however,  to  be  from  five  to  seven,  and  all  reach  the 
margin.  All  round  the  margin  is  a pale-coloured  fringe,  mucronately  toothed 
in  correspondence  with  the  veinlets,  from  which  feature  I conjecture  Wallich 
named  the  plant.  In  A . auriculatum  I see  no  such  margin.  In  both  species 
the  auricle  at  base  of  pinnae  has  a distinct  costa  or  pinnated  vein  ; but  in 
A.  marginatum , this  auricle  is  broader  and  has  more  veinlets  than  in  the  other 
species.  Finally,  though  in  A . auriculatum  large  fronds  are  distinctly  but 
shallowly  lobed  or  serrated  in  correspondence  with  the  groups  of  veinlets,  even 
the  smallest  ;n  A . marginatum  are  generally  so  ; and  in  large  fronds  this  is 
carried  so  far  that  the  frond  becomes  quite  bipinnatifid  nearly  to  the  second- 
ary rhachis,— »the  distance  between  the  groups  of  veins  becoming  greater  in 
order  to  admit  of  this.  I first  observed  this  in  some  of  Mr.  P.  W.  Mackin- 
non’s  specimens  from  British  Garhwal,  which,  when  collecting  them,  I believe 
he  identified  with  the  simple  narrow  form  arid  named  A.  ■ auriculatum, 
van  0 marginatum , Wall,  or  A.  aculeatum , var.  In  one  frond  I have, 
9 in.  1.  by  2|  in.  hr.,  the  pinnae  are  merely  lobed,  but  in  the  lowest  pair  the 
auricles  are  free  to  the  midrib  ; in  another  (apex  wanting),  probably  12  in. 
by  8|  in.  the  seven  lowest  pairs  of  pinnae  are  cut  down  nearly  to  the  rhachis 
into  rhomboidal-ovate  segments,  and  the  upper  pail’s  are  diminishingly  cut. 
In  two  other  fronds,  15  and  16  in.  3.  by  5 in.  hr.,  the  auricles  are  quite  free, 
and  the  pinnae  am  less  cut  towards  their  acuminate  apices,  and  towards  the 
apex  of  the  frond.  Each  lobe,  or  segment,  has  a costa,  and  up  to  eight 
veinlets  on  either  side,  which  do  not  fork  ; all  run  out  to  the  margin.  The 
segments  more  or  less  overlap  each  other.  There  seems  to  be  a small  spinulose 
tooth  for  every  veinlet,  and  a larger  stiff  one  for  the  principal  vein  of  each 
group.  But  none  of  these  four  fronds  is  fertile.  I should  when  I received 
them,  have  put  the  three  last  mentioned  fronds  under  A.  aculeatum , Swartz, 
had  not  Mr.  Mackinnon  gathered  them  for  A , marginatum , and  but  for 
the  characters  given  above,  which  agree  witn  those  for  that  species.  A 
specimen  I have  from  Sikkim,  collected  by  Mr.  Levinge,  has  stipe  8£  in. 
long,  and  frond  lOf  in.  long  by  2|  in.  wide  near  the  base,  with  up  to  eight 
pairs  of  distinct,  toothed  lobes  in  the  pinnae,  the  lowest  superior  on  the 
lowest  pinnae  quite  free.  This  has  the  characteristic  metallic  sheen  and  other 
peculiarities  above  described. 
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ASF1DIUM  MARGINATUM  V/allich. 


1.  From  » Kuma-un  p~l»nt . Pinnae , upper  and  und«raurface*:  with^eritett 

of  margin and  settle  from  trader  sm-IVce. enlarged 

2.  Prom  a Kaugra  plant  ftnnatt.from  tw«  frond*  of  same  plant . 

with  mlargeroents  of  ra  ox  gin  and  scale  from  under  Mrrfn.ce  . 

3.  From  a Sikkim  plant  Pinnae  .with  enlargements  of  margin,  and  scale 
■from  tinder  aurla.ee 

From  a Emt.  Garhwal  plant.  Pinna e,v»ttK  anlargcments  of  margin  and.  scale 
from  under  surface 
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Going  through  the  collection  of  Ferns  in  the  Kew  Herbarium,  I have  found 
no  difficulty  in  distinguishing  between  these  four  species — 

1.  A.  auriculatum , Swartz. 

2.  A.  marginatum , Wall. 

3.  A.  Uritum , Don. 

4.  A.  obliquum , Don. 

-=  ri.  ccvspitosum > Wall. 

I have  gathered  only  the  two  last  of  these,  and  taking  them  only,  whether 
in  the  field  or  in  the  Herbarium,  I think  it  would  not  occur  to  a casual  obser- 
ver that  they  were  so  neatly  connected  as  to  be  merely  varieties  of  another 
fern ; they  are  as  different  from  each  other  as  any  two  species  of  the  same 
genus  can  he.  But  large  fronds  of  No.  4,  as  seen  in  a Herbarium,  have  a 
superficial  resemblance  in  cutting  to  fronds  of  No.  1 ; and  there  is  at  least  one 
character  in  common  between  No.  4 and  No.  2.  Also  there  is  one  character 
common  to  all  four  species,  which  is  that  they  all  have  auricled  pinnae ; but 
that  is  the  almost  invariable  characteristic  of  the  snbgepus  (or  genus)  Polysti- 
chum.  I take  it  that  it  was  the  result  of  No.  1 having  been  given  the  specific 
name — auriculatum , by  Swartz  that  species  subsequently  described  and  dif- 
ferently named  by  other  collectors  and  authors,  but  which  also  were  auricled, 
were  afterwards,  by  authors  who  had  not  gathered  the  plants,  united  with,  or 
given  as  mere  varieties  of  the  first  described  plant,  A.  auriculatum . Had 
Swartz  named  his  species  after  any  other  feature  of  the  plant  than  its  auricle, 
or  after,  say,  “ The  man  in  the  street,”  this  confusion  between  the  four  species 
might  never  have  arisen,  and  certainly  could  not  have  between  Nos.  3 and  4 
at  least.  The  chief  differences  between  Nos.  1 and  2 have  been  mentioned 
above,  and  the  distinguishing  characters  of  Nos.  3 and  4 will  be  mentioned  in 
their  proper  places.  Returning  to  No.  2,  A.  marginatum , I have  to  add  that  I 
have  the  simple  form  with  fronds  varying  in  size  from  4 in.  1.  by  £ in.  br. 
to  14  by  4|  inches  ; and  one  incomplete  frond  from  Sikkim  must  have  been  at 
least  20  inches  in  length ; in  these  the  auricle  is  not  free,  and  the  rest  of  the 
pinna  is  not  very  deeply  lobed.  The  more  compound  form  has  fronds  not 
longer  than  the  other,  but  often  much  broader,— 9 inches  broad  in  one  specimen 
in  Kew,  from  the  Rattong  Valley  in  Sikkim  ( J.  D.  II.,  Jany.  7th),  and  quite 
bipinnate,  though  the  secondary  rhachis  is  winged  in  the  upper  part  of  the 
pinnae.  The  pinnules  are  rhomboidal -ovate,  sharply  and  stiffly  spined  on  the 
apex,  and  once  or  twice  spined  on  the  sides. 

My  Chamba  specimens,  from  Mr.  McDonell,  are  whole  plants,  with  three  to 
seven  fronds  each,  and  they  show  the  plant  to  be  dimorphous,  with  the  fertile 
fronds  considerably  smaller  than  the  sterile,  but  with  the  stipes  not  much 
shorter. 
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5.  A.  lentum,  Don,  Prod.  FI.  Nep.,  p.  4.  A.  (luriciilatum , Sw.,  .7  A 
lenium,,  Don;  Syn.  Fil.  TUI.  A.  auric ulaliiw , Sw.,  var.  4,  lent  a (sp.)  Don,  CL 
Rev.  507.  Polystichum , aiu  iutiatum , Sw.  var.  5 Don,  Budd.  H.  B.  204. 

F.  B.  I,  t.  136.  Plate  XXVUl,  B. 

Punjab  : Chamba— McDoneli,  in  List  of  Chamba  Ferns  identified  at  Kew;  Kangra 
V.  Dist. — Harrab&gh,  Edgew.  in  Kerb.  Kew,  ex.  Herb.  Hort.  Bot.  Calc.,  named  T. 
radicans. 

N.-W.  P. : D.  D.  Dist.— Sowarna  Nala  4-5,000',  Mackinnons  1878-79  ; T.  Garh.— 
Bhatauli,  between  Mussooree  and.  the  Jumna  on  road  to  Chakrata  4,500',  Rope  1886  j 
Phedi  4-5,030',  Duthie  1881  ; collected  also  in  1878  by  Her-chel  and  Dutfii  > and 
ticketed  by  both  {t  Mussooree,11  as  is  also  a specimen  from  H.  Chase,  8,000'  elevation, 
reed.  1878  (Mr.  Baker's  ticket)  : near  Mussooree  must  be  meant  in  these  cases  ; below 
Mussooree  5,000',  Gamble  1895  (at  Bhatauli  probably)  ; Kuviaan — Ramganga  Valley 
2,600',  S.  & W.  1848,  No.  2,  Aspid.  radicans  \ near  Askot  4-5,000',  and  Gori  Valley 
4-5,000',  Duthie  1884 ; Chipla,  coll.  Bamsukli  (Duthie's  collector)  18S8  ; near 
Lohugh&t  5,000',  Trotter  1891  ; Gori  Ganga  Valley  — Buin  7,50n',  MacLeod  1893. 

Distrib. — Asia  : N.  Ind.  (Him.)  Nepal,  Wallicb.  ; Sikkim  and  Bhotan,  common 
Assam — Khasi  Hills  from  1,500'  upwards. 

This  is  A.  ocellatum , Wall.  Cat.  360,  in  Herb.  1823,  “ Napalia  1820.’5 
D.  Don's  name  was  the  first  published,  but  his  description  was  written  from 
Wallioh's* specimens  collected  “ in  Napalise  alpibus.”  It  is  also  Hooker’s  A, 
auriculatum , var.  subbipinmta , Sp.  Fil.,  Vol.  IV.,  p.  11.  It  is  strange  that 
neither  Don  nor  Hooker  mention  the  chief  distinguishing  character  of  this 
species,  which  is  indicated  by  the  specific  name  given  tc  it  by  ( ? ) namely, 
radicans . Clarke  says—1 ‘‘  This  fern  frequently  produces  a subfcerminel  rooting 
bud  on  the  main  rhachis ; then  it  is  called  Polystichum  radicans”  but  neither 
Baker  nor  Beddome  mentions  this  character  ; though  it  pertains  to  every 
plant  I have  seen,  though  not  to  every  frond,  and  neither  A.  auriculatum , 
nor  its  other  so-called  varieties — A , marginatum , Walk  and  A.  obliquum , Don — 
ever  have  it,  so  far  as  I km>w.  I have  a frond  from  Tehri  Garhwal,  which  has 
not  only  a young  plant  with  four  pinnated  and  Poriferous  fronds  growing  from 
its  apex,  but  also  another  growing  pi  mt  on  the  lowest  pinna)  of  all,  mar  its 
apex.  The  buds  and  young  apical  plants  are  densely  clothed  with  pale  brown 
scales.  The  cutting  of  A.  lentum  varies  a good  deal\bdt  I think  it  is  always 
deeper  than  that  of  A.  auriculatum. , and  of  the  simple  form  of  A marginatum , 
and  is  from  one  to  two-thirds  downwards  to  the  midrib,  except  in  Struck  ey 
and  Winterbottom’s  Kipnaun  specimens  which,  though  proliferous,  have  nearly 
entire  pinnae.  The  Ipbes^are  obliquely  rounded  and  'pointed,  with  generally  only 
one  aristate  tooth  to  each.  The  veins  are  pinnate  in  the  lobes,  two  to  five 
veinlets  in  a lobe,  one  or  more  of  which  forks.  The  sort  are  email,  and 
uniserial,  placed  on  the  inferior  veinlet  of  each  group,  about  half- Way  between 
costa  and  margin,  and  the  sometimes  quite  free  falcate  auricled  segment  next 
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A.  ASPIDIUM  AUEIGULATUM,  Swartz.- 
B ASPIDIUM  LEUTIJM  Don. 

C.  ASPIDIUM  QBLIQUUM,  Don. 
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the  main  rhachis  has  a pinnated  costa  with  a row  of  soil  m each  side  of  it  : 
involucres  rather  fugacious.  The  auricles  are  sometimes  themselves  auriculate. 
The  scales  on  stipe  are  large,  broad,  dark- brown  with  lighter  margins,  or  some- 
times pale  concolorous,  mixed  with  which  are  pale  fibrillose  scales  ; and  both 
kinds  of  scales  extend  up  the  main  rhachis,  dminishing  in  size  upwards.  The 
costa  and  veins  of  the  pin  urn  are,  on  the  underside,  to  some  extent  clothed  with 
small  fibrillose'  or  chaffy  scales,  which,  being  inconspicuous,  are  liable  to  be 
overlooked.  These  are  quite  different  in  shape  and  appearance  from  the  much 
smaller  round  or  ovate-  scales,  which  generally  thickly  cover  the  under  surface  of 
A,  marginatum. 

6.  A.  oTaliqU'anis  Don,  Prod.  FI.  Nep.  3.  A.  auriculatum,  Swe  <?, 
A.  obliguum , Don.,  Syn.  Fil.  2nd  ed.  493.  A.  auriculatum , Don.,  var.  3 
cocspilosa , Wall.  Cat.  367,  Cl.  Fev.  507.  Poly  stick  mi  auriculatum  L.,  var- 
7 ccespitosum , Wall,  Bedd/'H.  B.  204.  F.  B.  I.,  t.  33.  Plate  XXVIJI,  C. 

Punjab:  Ckamoa— -Ravi  Valley  7,000',  McDonell  ; Kullv — 7,000', Trotter,  Coventry. 
Simla  Reg. — above^  Simla,  Colonel  Bates;  Edgew.  1834;  near  Simla  4,000'  (?)  Eer- 
schel;  “very  rare  within  my  limits  and  area.  I have  found  it  but  once,  at  4, 800'.'1 
Blanf.  in  List. 

N.-W.  P.  : D . B.  Bist.— Jaunsar  7-8,000',  Gamble  ; Mussoorie  5-6,500',  plentiful. in 
several  places  on  wet  rocks  in  forest ; T.  Garh.— Kidar  Khnta  Mt.  8-9,000',  Herschel ; 
Kumam— near  Kami  Tal  6,000',  Hope  1861,  Levinge  1875. 

Disteib.— Asia  : N.  Ind.  (Him.);  Nepal  Wallich ; Sikkim  and  Bhotan.  Assam 
— Khasia  3-4,000',  very  common;  N.  Manipur  3,500',  ClarTte. 

The  stipes  in  this  species  are  densely  tufted,  slender,  and,  except  for  a few 
greyish  brown  scales  near  the  base,  extending  a short  distance  up  the  main  rha- 
chis, are,  with  the  rhachises  and  the  surfaces  of  the  frond,  glabrous.  The 
plants  vary  much  in  size,  according  to  situation  and  the  degree  of  moisture  they 
are  favoured  with. 

Mr.  Baker  says— “ Seldom  above  | ft.  high”:  the  other  books  give  no  dimen- 
sions. I have  fertile  fronds  with  stipe  and  frond  together  less  than  2 in.  high, 
by  | in.  broad,  and  all  sizes  between  that  . and  a total  height  of  22  inches,  of 
which  the  stipes  are  8—9  inches,  and  the  fronds  12—13  in.  long  by  2— 2|  in, 
broad.  The  shape  and  cutting  of  the  pinnae  vary  very  much,  from  rhombai do- 
ovate,  nearly  as  broad  as  long,  in  small  plants,  to  in.  long  by  \ in.  broad, 
sharply,  pointly  and  distinctly  auricled  at  the  base  and  greatly  cut  away  on  the 
inferior  side,  in  large  plants.  The  pinnae  are  sometimes  merely  crenate,  some- 
times narrow  and  falcate,  and  the  barren  fronds  are  sometimes  sharply  toothed 
at  the  end  of  every  veinlet.  The  pinnae  are  hardly  ever  distinctly  lobed,  and 
occasionally  they  are  in  shape  almost  like  the  simple  form  of  A.  marginatum. 

The  system  of  venation  in  A.  obliqmm  is  the  simplest  in  the  whole  group, 
and  in  the  absence  of  distinct  lobes  to  the  pinnae  may  best  be  described  as— 
pinnate  bn  the  costa,,  with  veinlets  forking  once  or  twice.  The  venation  is 
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rather  obscure  : the  superior  veinlets,  which  alone  are  usually  soriferous,  often 
appear  not  to  extend  beyond  the  sori,  but  sometimes  reappear  near  the  margin 
and  run  out  to  a small  tooth  near  the  sinus  where  there  is  a trace  of  a lobe. 
In  large  pinnae  the  auricle  has  a pinnate  costa  and  double  row  of  sori.  A 
distinguishing  character  of  the  plant,  though  shared  with  A.  marginatum , is 
its  sub-dimorphism.  The  fertile  fronds  are  generally  much  shorter  than  the 
sterile  ones,  which  ia  contrary  to  the  general  habit  of  dimorphous  ferns. 
Sometimes  this  may  be  only  apparent,  and  be  due  to  the  smaller  fronds  of  the 
previous  year  being  persistent  after  new  sterile  fronds  have  sprung  up  ; but  I 
have  short  young  sterile  fronds  also.  Occasionally,  in  large  plants  at  least, 
young  fertile  fronds  are  seen  as  long  as  the  sterile  ones,  which  are  generally  in 
the  majority.  Whether  the  dimorphism  be  real  or  only  apparent  and  not 
invariable,  it  is  a character  of  the  plant. 

7.  A.  ilicifolilixn,  Don.,  Prod.  FI.  Nep.,  p.  3 ; *‘Fronde  pinnata-lanceo- 
lata  \ pinnis  alternis  ovato-oblongis  coriaceis  rigidis  xnucronatis  nitidis 
brevissime  stipitatis  bi-v-tricuspidatis  spinulosis  subtus  lepidotis  at  latus  superius 
lobo  lata  auriculatis,  stipite  rhachique  semi-terefcibus  squamosis.  Hab.  in 
Nepal  ia3  Wailich. 

“ Fro  ns  sesquipedalis,  Pinnae  pollicem  v.  sesquipolhcem  longses,  semi- 
nuciam  latte.  Sori  magni,  superiores  biseriati,  inferiores  imordinate 
associate.  ” 

A.  ilicifolium , Don,  Syn.  Fil.  251  ; Cl.  Rev,  508.  Polystichum  ilicifolium, 
Don,  Bedd.  H.  B.  206.  F.  B.  I.  t.  31. 

Punjab  : Chamha — R&vi  Valley  : Sao  Nala  3,000',  HcDonell ; Kangra  Vy. 

List,— Dharasala  10,000',  C.  B.  Clarke  ; Kullu — Outer  Seor&j  7,000',  Trotter ; 
Simla  Beg.— ridge  E.  of  Simla;  Theog  to  Baghi  5-10, 0C0',  common:  Edgew., 
Bates,.  Falconer  (“N.-W.  I.v),  Gamble,  Collett,  Blanford,  Hope,  Trotter,  Bliss, 
Lace. 

N.-W.  P. : D.  D.  T)Ut.— Jaunsar ; Soshol  8.500',  C.  G.  Rogers;  Garhival—  Pabar  Vy, 
Jacquem.,  Nos.  722  and  2258  ; T.  Ga'rh. — Nag  Tiba  Mt.,  Mackinnons  1878,  W.  Gollan 
1881;  Kidar  K&nta  Mt.,  J.0-11,000',  and  Bok  Mt.,  Duthie  1878;  Jamnotri  9-10,000', 
Duthie  1883  ; Rikishin  9,000',  C.  G.  Rogers  1891  ; Gangar  7,500',  Gamble  1893  ; Brit. 
Garh\oal—Jxdimt\  8-9,000',  Duthie  1885 ; Kumav>n— R.  Blink.  (Aspidium  pungens, 
Wall,  in  Herb.  1823);  Madhari  Pass  9,000',  S W. ; Pinsara,  Davidson  1875  ; Kali 
Vy.  84,000',  and  above  Sosa  8-10,000',  Duthie  1884-88  ; Gori  Ganga  Vy.  9,000',  MacLeod 
1893. 

DISTRIB.— Asia  : N.  Ind.  (Him.),  Sikkim  7-10,000' ; Nepal,  Wailich. 

I have  quoted  Don’s  description  as  showing  that  the  plant  he  described  as 
A.  ilicifolium,— which  is  Wallich’s  A.  pungens , Cat.  368,—  had  short  pinnae 
merely  lobed  and  auricied.  I cannot  admit  that  the  pinnae  are  ever  again 
pinnate  as  Beddome  says  t hey  are,  though  the  auricle  is  sometimes  quite  free  ; 
indeed,  I think  Beddome  would  now  put  his  more  compound  plants  under  his 
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varu  acanthophyllum  (sp.  Franchet)  of  A,  aculeatum , which— opposing  Baker, 
who  in  his  Summary  of  New  Ferns  accepts  it  as  a species— he  sets  up  in  the 

Supplement  to  his  Handbook. 

In  the  “ Synopsis  Ftlkum  ” this  fem  is  characterised  as  44  quite  doubtfully 
distinct  from  some  of  the  forms  of  aurieulatum  and  aculeatum.”  I know  no 
form  of  A.  aurieulatum  which  A.  ilicifolium  in  the  least  resembles  ; and  it 
certainly  is  very  different  from  the  three  species  I have  above  separated  from 
it ; and  Mr.  Clarke  suggests  no  resemblance  to  any  of  these,  though  he  says 
there  are  intermediates  between  A.  ilicifolium  and  A.  aculeatum , which  no  one 
up  to  the  time  when  he  wrote  had  ventured  to  name.  There  is  no  doubt  a 
great  resemblance  to  A.  rufo-barbatum  Wall  in  the  cutting  (of  segments,  not  of 
frond)  and  texture  of  A,  ilicifolium , and  since  Mr.  Clarke  wrote  M.  Franchet 
has  44  rushed  in  ” and  named  a Chinese  plant  A.  acanthophyllum . On  seeing 
the  scrap  of  this  in  Kew  I adopted  this  name  for  a somewhat  common  N.-W. 
Himalayan  plant,  to  which  I had  been  giving  the  variety  names  of  contortum , 
and,  afterwards,  pseud-ilic,  folium.  Holding  to  my  present  scheme  of  admitting 
no  varieties  in  ferns  except  cultural  ones,  and  not  being  able  to  see  that  any 
one  of  these  three  ferns  is  a mere  form  of  another  of  them,  I keep  them  sepa- 
rate as  species  ; and  I would  describe  A.  ilicifolium  as  follows 

ss  St.  tufted,  often  densely  so,  2 — 9 ins.  long,  slender,  clothed  some- 
times sparsely  with  large  broad  scales,  mixed  sometimes  with  fibrils  ; 
Jr.  6—10  ins.  long  f in.  to  J in.  broad  ; pinnae  subdeltoid  or 
broadly  lanceolate,  f in.  long,  apex  mucronate,  with  a large 
mucronate  auricle  below  generally  nearly,  and  sometimes  quite,  free 
in  large  specimens,  and  several  mucronate  lobes  above,  pinnae  become 
ing  very  distant  and  rather  smaller  towards  the  base  of  frond  ; texture 
very  coriaceous ; both  surfaces  naked,  except  for  a few  scales  on  the 
underside  of  the  costa  ; rhachis  slender,  clothed  with  narrow  hair- 
pointed  scales  ; veins  immersed— best  visible  on  upper  side,  forked 
once  or  twice  in  the  lobes  ; sori  one  in  each  lobe,  and  in  two  rows  in 
the  auricle,  large  in  proportion  to  the  size  of  the  segments.  ” 

Blanford  was  soeptical  as  to  the  claim  of  this  fern  to  specific  rank,  and 
considered  it  an  alpine  form  of  A.  aculeatum , graduating  into  A, . rufo-barbatum  ; 
but  he  evidently  included  A.  acanthophyllum , 

8.  A.  ao& nth ophy II  am  Franchet,  in  Bull.  Bot.  Soc.  France  1885, 
28 ; Baker  in  Summary  of  New  Ferns,  Ann.  Bot.,  Vol.  V.,  No.  xviii. 
Polystichum  aculeatum,  var»  acanthophyllum  (Franchet),  Bedd.  Suppt.  H.  B. 
48.  Plate  XXIX. 

Punjab  : Hazara  Dist.—  Black  Mt.,  Trotter  in  List ; near  Chittabat,  Gatacra 
1888  j Chamba— =Dalhousie  7500',  Ravi  Vy.  8000',  McDonell;  “ Ch^mba’1  J,  Marten  1898 j 
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Kangra  Vy.  jDitf.— Dharmsala  5500',  Trotter  ; Kullu  6-8000',  Coventry  ; Simla  Reg 
Simla,  Hope  1871  ; Hat  Mt  9000',  Cheog  Forest  8000',  Mahhsu  8000',  Gamble  1876-78  5 
Forest  above  Bulsun,  Collett  1877;  Simla  8000',  common,  Blanf.  in  List  (under  A- 
UicifoUum , “bipinnate  fora,e);  near  Mashobra  7000',  and  Tbeog.  8000',  Hope  1886  ; 
Baghi  9000',  Trotter  1887  5 Simla— Jako  Mt.  7700',  The  Glen  and  Mashobra,  Bliss; 
Baghi  Forest,  Bliss  1891  ; Haiengar  Forest  8000',  Gamble  1898. 

N.-W.  P. : D.  1 1.  Hist— Jaunsar— Kathian  7000',  and  Mandali  Forest  8000',  Gam- 
ble  1891-98;  T.  Garh— 9000',  Lev.  1872,  Datuni  7000',  Gamble  1898;  Kumaun— 
Khati  7200',  8.  & W.  1848 ; Kali  Vy,  7-8000',  and  near  Sosa  8-9000',  Duthie  1884-86  ; 
XJankuri  to  Khati  75-8000',  Trotter  1891 ; Gori  and  Ramganga  Yys.  7-8500',  MacLeod 
1898. 

Distkib.  —Asia : N.  Ind  (Him.)  Sikkim  12,000',  Leving&'s  collr.  1882.  China 
—Yunnan,  Delavay. 

I noted  this  fern,  as  having  a distinct  individuality,  when  at  Simla  in  1886  ; 
and  when  at  Xew  in  1888  I found  a poor  specimen  .or  two,  from  Yunnan, 
named  as  above,  which  seemed  to  be  the  same.  The  stipes  are  always  short— 
often  much  shorter  than  Beddomes  length,  3—4  ins.  The  pinnae  are  never  So 
short  and  simple  as  those  of  A . UicifoUum.  The  fronds  seem  seldom  to  grow 
straight  up,  but  curve  side  vays : Trotter  describes  them  as— i£  sickle-shaped, 
radiating,  spreading-out  on  the  surface  of  rocks,  and  connecting  rufo-barbatum 
with  UicifoUum  P Sometimes  the  fronds  are  bent  like  the  upper  part  of  a note 
of  interrogation  (?)  I think  it  necessary  to  give  this  frond  specific  rank  in 
order  to  prevent  A.iUcifolium  being  said  to  pass  into  A.  rufo-barbatum,  to 
which  it  is  totally  unlike  in  everything  except  shape  and  spinosity  of  the 
ultimate  segments. 

9.  A.  Thomson!  Hook. ; Syn.  Fil.  251 ; G.  R,  508.  Polystiehum 
Thmnsoni  Hook.,  Bedd.  EL  B.  206,  F.  B.  I.  t.  126. 

Kashmir  : Push&na  6500',,  Winterbottom  1847,  No.  81  ; Chittapani  Yy.  75-8000', 
Trotter ; Kishtivar,  W.  S.  At/kinson  1872. 

Punjab;  Chamba— Upper  Chenab  Yy.,  Chiri  10,000',  Badea-Powell  1879  ; Ravi 
Yy.,  Chatri  Forest  6000',  McDonell  1882  ; Sach  Pass  7500',  Ravi  Vy.— Barmaur  70tOQ\ 
ami  9000',  McDonell  1885  ; Kullu— Babbu  Pass  10,000',  Trotter  1887  ; Simla  Reg.— 
ridge  E0  of  Simla,  Matiana  to  Hatu  Mt.,  and  Kunawar,  8-10,000',  T.  T.,  Bates 
Gamble,  Blanf.,  Hoper Yrofcter,  Bliss,  Lace;  Simla— The  Glen,  6-6500  Bliss  1890. 

N.-W.  P. : D.  B.  Hist.— Jaunsar,  Deoban  9J)00',  Herschel  1879,  Mrs.  J.  Sladen  1880  ; 
Lokandi  8-8500',  Mandali  Forest  9500',  and  Karama  9500',  Gamble  1891,  ’93  and  s94  ; 
Mussooree,  Dr.  Bacon,  Duthie  1877.  (These  hfo  last  are  probably  from  Tehri  Gaflr; 
1 have  never  seen  this  species  from  in  or  near  Mussooree.)  T.  Garh.  7-1.0,000',  Lev- 
inge,  Mackin.nons,  Duthie,  Gollan  ; Brit.  Garh.  above  Ramri  8-9000',  and  near  Kuai’i 
Pass  11-1^,000',  Duthie  1885  ; Kumaun— Ralam  12,000',  Tola,  Rilkot,  and  near  Dwali 
S.  & W,  / Byans— Kali  Vy.  9-12,000'  (5  stations)  Duthie  1884-86;  Pindar  Gorge— 
niriF^DWali  8000',  Trotter  1891 ; Ramganga  and  Gori  Vvs.  5-10,000',  Macleod  1893. 

IDist ri b Asia  : Thibet— Indus  Yy.,  Shayok,  7-8000',  T.  T.  N.  Ind.  (Him.) 
Sikkim  9-13,000'.  ' 
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PLATE  XXIX. 


N.  E.  Brown  deft. 


ASP1DIUM  ( §POLTSTICHUM)ACANTHOPmLtM  Freshet 

3.  Inchisimn,  enlaced  10  diam 


].  Part  of  a plant,  natural 


2.  Pinna,  enlarged  3 diajn.  ^ Scale  from  the  has#  oF  the  stipes, emargad  3d *arn. 

5.  Seal©  from  r a chi's,  enlar^acl  3 diam 
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I cannot  see  much,  if  any,  resemblance  of  this  fern  fco  A.  Prescottianum 
Hook  ; though  Mr.  Clarke  says  the  two  species  are  no  doubt  very  close,  and 
Colonel  Beddome  that  A.  Thomsoni  is  very  near  the  smaller  forms  of  A,  Pres - 
eottiamm , and  that  it  is  very  probable  that  they  are  only  varieties  of  the 
same  plant  (name  not  stated).  A.  Prescottianum  is  a comparatively  large  fem, 
and  grows  to  dense  bushy  thickets  ; it  is  very  scaly  all  over,  shaggy  almost. 
A.  Thomsoni  is  a small  plant,  growing  on  rocks,  or  on  rocky  ground  in  forest, 
but  each  plant  separately,  so  far  as  I have  seen.  The  largest  plants  of  A. 
Thomsoni  I have  seen  are  Mr.  Collan’s  from  Nag  Tiba  Mi  in  Tehri  Garhwal, 
one  frond  of  which  is  17£X  H ins.,  and  it  is  just  as  much  A.  Thomsoni  as  is 
the  smallest  of  all  those  cited  above.  But  there  is  difference  between  some  of 
these  : McDonelTs  from  the  Bach  Pass  in  Ohamba  and  Duthie’s  No.  101  from 
the  Ganges  Yy.  have  stipes  and  rhachis  almost  glabrous,  and  quite  a different 
cutting  of  frond  from  that  of  most  others— like  some  one's  var.  alpina  of  A* 
Prescottianum  from  Sikkim ; and  some  at  least  of  the  soil  of  Duthie*s  plant  are 
nephrodioid.  These  cannot,  however,  be  Clarke’s  var.  gracilis  (Lastrea  gracilis 
Moore),  for  that  is  said  to  have  fronds  smaller  than  those  of  typical  A,  Thom » 
soni,  whereas  Buthie’s  is  a large  plant  with  fronds  10  ins.  long  by  ins. 
broad.  Another  form  has  broadly  falcate  and  auricled  pinnae  with  sharp  teeth, 
much  cut  away  at  the  base  on  the  lower  side  ; while  another  has  straight, 
almost  dimidiate  pinnae,  and  segments  spreading  on  both  sides  ; bnt  these  are 
intermediate  forms,  and  the  habit  of  all  is  alike. 

[ A . aculeatum  Sw.  is  attributed  in  all  the  books  to  the  Indian 
Region.  The  Synopsis  says— {gHab.-~Throm  Uout  the  world ; but 
gives  as  a synonym  A.  squarrosum  Don  {rufo-harbatum  Wall.),  wb’jh 
6i  has  the  rachis  densely  clothed  with  reddish-brown  Abrillose  scales, 
and  we  are  left  in  doubt  under  which  of  the  three  varieties  it  recognises, 
namely  « A.  Ubatum , Sw.,  3.  A.  aculeatum,  Sw.  and  7 A.  angulare 
Wiiid,,  A . squarrosum  ought  to  be  placed.  From  the  fact  that  var. 
3 is  given  in  the  Synopsis  as  a variety  of  A . aculeatum  Sw.,  i.e.,  as 
a variety  of  itself,  I gather  that  the  species  18,  A . aculeatum  Sw.,  of 
the  Synopsis  m a theoretical  conception  of  the  authors* ; but  it  ought 
to  have  been  given  a distinctive  specific  name,  instead  of  being 
fathered  on  Swartz,  and  I would  suggest  metaphysica , hypothetical  or 
thmetrn , or  some  equivalent  name,  to  indicate  that  the  plant  has  no 
existence  in  nature,  Swartz  did  not  include  A . lobatum  under  A . 
aculeatum,  but  pm  it  m a ieparate  species,  with  only  " Anglia 95  m 
the  habitat. 

Mr.  Clarke  says  A.  aculeatum  Sw,  (var  3 of  the  Synopsis)  is  very 
common  in  the  Himalaya  and  Khasia,  alt.  2,000'— 13,000';  and  he 
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gives  A.  rufo-barbatum  (sp.)  Wall,  Cafe.  369,  as  var.  2 (out  of  6 
varieties),  and  says  it  is  common  from  Kashmir  to  Bhotan,  and 
also  in  the  Nilgiris  (but  not  from  Khasia),  Beddome,  in  his 
Hand-book,  says  Polystichum  aculeatum  Sw6  is  found  “ throughout 
the  Indian  Region  on  the  mountains/’  (also  throughout  the  whole 
world)  ; and  he  gives  (among  7 varieties)  var.  7 rufo-barbatum 
(Wall  Cat.  369),  F.  Sale,  L 121,  with  habitats — u Mlgiris  and 
Western  mountains  of  South  India  ; Himalayas,  from  Kashmir  to 
Bhotan,” 

As  to  the  other  varieties  mentioned  in  the  Synopsis , Clarke  gives  as 
his  var.  1,  u lobata  (sp,)  Engl.  Bot.,  t.1563.  Fronds  narrowly  lanceo- 
late; pinnae  hardly  pinnate,  the  lower  secondary  pinnae  sessile  or 
decurrento  Throughout  the  Himalaya,  but  much  more  rare  than  A. 
mdeatum  type/'  Beddome  quotes  verbatim  from  Clarke,  but  omits  the 
final  remark  as  to  rarity.  These  authors  appear  to  limit  the  distribu- 
tion of  Am  lobatum  to  the  Himalaya. 

Yar,  7 angulare,  Willd.,  of  the  Synopsis  is  not  even  mentioned  by 
Mr.  Clarke,  and  this  seems  to  have  led  Colonel  Beddome  to  give  merely 
“ Mlgiris  and  Western  mountains  of  South  India  ” as  the  habitats  of 
his  var.  a angulare  (Fresh,  Newm.  173),  which  he  thus  describes 
Lax  and  of  thinner  texture  ” (than  of  what  ?),  4 4 pinnules  smaller 
more  numerous,  orbicular,  rhomboid,  mostly  auriculate,  the  serratures 
setiferous  rather  than  spinulose.”  t.122.  This  seems  to  apply  to  much 
of  the  Himalayan  material  which  Clarke  seems  to  have  considered  as 
typical  aculeatum , but  which  is  all  quite  different  from  what  is  considered 
as  Ae  aculeatum  by  European  botanists. 

Clarke’s  var.  3 semifertilis  (base  of  the  frond  fertile,  upper  § barren  ; 
Sikkim : not  very  common),  which  is  adopted  by  Beddome  as  var.  £ 
semifertile , is  probably  merely  a local  form  of  one  of  the  soft  Himalayan 
plants. 

With  var.  4 mucronifolium  (sp.)  Bl.,— Beddome’s  var.  x mucronifolia 
Bl.,— -I  need  not  concern  myself,  as  it  is  not  said  to  grow  in  North- 
Western  India : nor,  for  the  same  reason,  with  Clarke’s  var.  51- Bed- 
dome’s  var.  7)  — biaristatum  (sp.)  Bl.  Clarke’s  var.  6,  setosa,  Wall.  Cat. 
371-— Beddome’s  var.  e setosum—~l  give  below  as  a distinct  species  ; and 
Beddome’s  vars,  t , anomalum  and  *,  Travanccricum , do  not  concern  me 
as  they  have  not  been  recorded  from  N„  India.  Other  two  plants  given 
in  the  Synopsis  as  - synonyms  of  A.  aculeatum , namely,  A . ludmsum 
Kze.,  and  A.  Tsm-Smense  Hook.,  I shall  give  as  good  species  under 
the  first  of  these  names. 
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Turning  again  to  the  three  individual  plants  mentioned  in  the 
Synopsis  as  being  varieties  of  the  imaginary  comprehensive  species 
No.  18,  A,  aculeatum , I find  some  difficulty  in  ascertaining  their 
distinguishing  characters.  Swartz’s  description  is 

“ frondibus  bipinnatis,  pinnis  pinnatis,  pinnulis  ovatis  acutis  sub- 
falcatis  ciliato-spinosis,  subtus  pilosis,  rachi  paleacea,  sfcipifcs 
strigoso,  Smith  britfc. 

Polypodium  aculeatum, , L. 

Polypodium  setiferum.  Forsk  fl.  acg.ar. 

Pluk.  ph.  t.  180.  f.  1.  3,  Moris,  p.  14.  t-3.  f.  15, 
(Schkuhr  1..  c.  t.  39.— ‘ W.  M.)  Europa.  Arabia,  Gap.  bon. 
spei” 

This  shows  clearly  that  the  fern  Swartz  described  had  ciliate  spines  on 
the  pinnules,  and  therefore  was  soft  and  not  prickly  ; but  the  rest  of  the 
description  is  too  vague,  and  the'  only  substantial  difference  in  his  des- 
cription of  his  A.  lobatum  is-— C| 'pinnis  approximate .”  Swartz  seems  to 
have  done  little  more  than  transfer  Linnaeus’s  plant  from  Poly  podium 
to  Aspidium ; but  Willdenow,  only  two  years  later,  interpolated  in 
Linnaeus’s  list  A.  angulare^  and  from  his  descriptions  of  that  and  A0 
aculeatum  it  is  clear  that  under  the  new  name  he  recognised  a fern 
with  a more  compound  cutting  and  a laser  texture  than  he  saw  A. 
aculeatum  had.  He,  however,  gave  only  Hungaria  as  the  habitat  for 
A.  angulare , whereas  now  it  seems  to  be  a very  widely  distributed 
species. 

E.  J.  Lowe,  in  “ British  Ferns,  1891,”  the  latest  authority  I can 
find  says  ■“  A.  aculeatum  Sw.— Pinnules  stalklets,  with  acute 
angled  or  wedge-  shaped  bases  ; whilst  in  A,  angulare  the  pinnules 
are  stalked  and  their  bases  obtuse-angled.  In  A.  aculeatum  the  fronds 
are  darker  and  more  shining,  stouter  and  more  leathery  in  texture* 
and  the  habit  of  the  plant  is  more  erect.”  Mr.  T.  Moore?  who 
considered  them  distinct  species,  said  the  chief  differences  between 
the  two  were — the  obtuse  angle  of  the  stalked  pinnule  of  P.  angu- 
lare,  and  the  acute-angled,  or  wedge-shaped  base  of  the  sessile 
pinnule  of  the  more  divided  states  of  P,  aculeatum.  Mr.  James 
Britten,  in  {t  European  Ferns,”  says  »u  So  far  as  our  experience 
goes  they  are  not  often  found  together,  but  they  contrast  very 
effectively  with  each  other  when  planted  in  a rockery,  the  stiff 
upright  fronds  of  P.  aculeatum  towering  above  the  softer  and  more 
drooping  ones  of  P.  angulare.”  To  a sheet  in  the  Kew  Herbarium 
(general  collection)  marked  in  Sir  W.  J.  Hooker’s  handwriting—* 
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‘‘  Ireland,  IX  Moore, 5 * and  also,  in  pencil—'  A.  Bramii , intermediate 
between  aculeatum  and  angulare 9”  is  pinned  a note  written  by  D.  Moore, 

as  follows 

44  After  considerable  attention  to  Aspidium  lobatum  and  A.  aculeatum , 1 
cannot  think  them  distinct  species,  though  I find  they  are  still  retained  as 
such  by  persons  who  have  no  doubt  had  equally  good  opportunities  of  judging. 
Consequently  I shall  only  state  my  own  ideas  on  the  subject  at  present, when  it 
appears  to  me  they  altogether  depend  on  their  places  of  growth  for  the  slight 
characters  which  distinguish  them.  Whenever  I find  the  species  growing  in 
warm  shady  situations,  it  assumes  the  habit  of  aculeatwm  by  having  the  pinnule 
slightly  petiolate  and  generally  larger.  A little  further  up  the  mountain  glens 
it  becomes  lobatum  good  ; and  when  it  is  fotind  very  high  the  pinnules  are 
scarcely  divided  at  all.  A . angular e is  equally  common  here  ” (in  Ireland  7) 
44  and  a very  distinct  species.  I should  say  there  were  only  two  species,  A . 
lobatum  or  aculeatum,  whichever  you  like  to  call  it,  and  A.  angulare , both 
rather  variable,  but  their  varieties  are  easily  traced  to  the  original.4® 

I understand  Mr.  Baker  now  to  agree,  substantially,  that  A.  lobatum 
is  merely  A,  aculeatum  in  a less  developed  state  ; though  in  the Synop- 
sis 91  he  said  that  the  last  mentioned  plant  is  less  coriaceous  than  is  the 
other ; and  I therefore  think  I may  safely  allow  the  existence  of  A. 
lobatum , as  an  Indian  fem,  to  depend  upon  the  existence  there  of  A, 
aculeatum . 

Dr.  EL  Christ,  in  a monograph—* HLes  differentes formes  de  Polystichum 
aculeatum  (L.  sub . Polypodio ),  Lcur  Qrdupement , et  Lew  Dispersion,  y 
compris  Les  varieties  Exotiquos , published  in  Bull.  Bot  Soe.  grosses, 
livr®  III,  1893,  has  taken  quite  as  wide  a view  of  this  group  of  Polys- 
tichum  as  any  of  the  botanists  who  have  written  of  Indian  ferns  ; but 
his  treatment  of  the  subject  is  too  deductive  for  me ; it  seems  only  to 
deepen  the  haze  in  which  the  subject  has  been  enveloped  by  the  profitless 
effort  to  bring  together  under  the  specific  name  aculeatum,  given  by 
Linne,  several  plants  which  are  abundantly  distinct. 

|n  proceeding  to  deal  with  the  North-West  Indian  material  of  this  group 
I shall,  in  the  first  place,  divide  it  according  to  texture,  into  fi  coria- 
ceous X hard  and  tough  plants,  and  “ herbaceous”,  thin  and  soft  plants  ; 
and  having  thus  cleared  the  way,  I shall  see  whether  any  subdivision  of 
these  two  categories  is  necessary.  I can  find  nothing  I feel  justified  in 
calling  A.  aculeatum,  but  much  that  I cannot  say  is  not  A.  angulare.] 
A.  Texture  very  coriaceous . Sp,  II, 

II.  A.  eqimrrosum  Don  {rufo-barbatum  Wall  Cat,  869) ; Sya.  M 

252,  under  A.  aculeatum  Sw.  A.  aculeatum  Sw.,  var.  % rufo-barbatum  (sp.) 

Wall.,  0.  B.  509.  Polystichum  aculeatum  Sw.,  var,  F rufo-barbatum  Wall., 

bedd.  H.  B.  207,  F.  S.  I.,  t.  121. 
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I hazard  the  following  as  a new  and  complete  description  of  this  species 
Plants  isolated,  or  united  in  tufts.  St.  densely  tufted,  forming  a thick 
rootstock,  thickly  covered  at  base  with  long  linear  bright  chesnnfc  scales 
from  1 and  2 in.  1.,  gradually  succeeded  upwards  by  large  broadly-ovate 
acuminate  scales,  with  more  or  less  broad  dark-brown  centres,  the 
scales  further  up  resuming  the  pale  self-colour  of  those  at  base,  and 
becoming  mixed  with  the  pale-coloured  long  and  narrow  scales  or 
fibrillae  which  in  diminishing  size  clothe  the  main  and  partial  rhachises 
and  costa.  Fr.  lanceolate-acuminate,  sometimes  broadest  near  base,  often 
2 ft.  1.,  rarely  2|  ft.,  by  3— -9  ins.  br. — average  breadth  perhaps  6 
ins,,  always  bipinnate  ; firm,  always  broadest  at  base  because 
auricled,  very  gradually  narrowed  to  the  quickly  acuminate  apex, 
always  though  shortly  stalked,  distant  at  base  but  becoming  crowded  and 
imbricated  towards  apex  : pinnl.  12 — 18  pairs,  all  distinctly  stalked  except 
near  apex  of  the  frond,  close  and  often  overlapping  each  other  at  base  ; 
in  simplest  form  — rhomboidal  with  a curved  apex  or  ovate-acuminate, 
entire  and  cut  away  towards  the  base  on  inferior  side  and  always  broadl} 
auricled  on  superior  side,  sharply  and  stiffly  toothed  at  apex  of  pinnule 
and  auricle  and  hardly  toothed  elsewhere  except  obscurely  on  the  superior 
side  above  the  auricle,  in  less  simple  forms  the  pinnules  prolonged  and  more 
or  less  lobed  or  pinnatifid  with  sharp  stiff  teeth  on  each  lobe  or  segment 
on  both  sides,  the  lowest  of  all  pinnatifid  and  sharply  toothed  ; up  to 
1 1 in.  long,  and  cut  down  nearly  to  the  rhachis  with  several  (up  to  five) 
pairs  of  narrow  segments  ; all  lobes  or  segments  furnished  with  hard  sharp 
mucronate  teeth,  never  merely  aristate  ; Texture  very  coriaceous,  frond 
heavy  ; upper  surface  glabrous  and  shiny  ; lower — covered  on  veins  with 
small  pale-coloured  fibrillse  and  occasional  shorter  and  broader  minute 
scales  : colour  greyish  green  ; ven.  obscure,  best  seen  on  underside  : 
4— 6 groups  on  each  side  of  the  costa,  pinnate  or  forked  in  the  lobes, 
reaching  almost  to  the  margin  : sori  large,  crowded,  and  ultimately  extend- 
ing across  several  veinlets,  absent  from  centre  of  pinna?,  and  apex  of 
pinnule,  but  occasionally  found  on  auricle  ; receptacle  consisting  of 
numerous  persistent  fibres  in  a bunch  ; involucres  large,  cucullate,  persistent, 
stalked,  with  dark  centres  (the  sporangia  when  ripe  spreading  widely 
beyond  the  edge),  veins  of  involucres  radiating  and  connected  by  scalari- 
form  veinlets. 

Don’s  description,  though  perhaps  fuller  and  better  than  those  he  wrote  of 
some  other  species,  seems  either  to  have  been  thought  insufficient  or  to  have 
been  disregarded  by  subsequent  authors,  which  must  be  my  excuse  for  writing 
a u w one.  I will,  however,  give  extracts  to  show  that  it  does  not  apply  to 
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A.  aculeatum  Sw.  He  says— “ 6.  A . sqmrrosum , fronde  lanceolata  bipinnafca  : 
foliolis  pinnisque  alternis  snbsessilibus  oblongo-ovafcis  mucronatis  rigidis  glabris 
nitidisque.”  . . . “ Polypodium  spinulosum,  Hamilton  M.  S.,  nec  aliorum. 

. o “ Frons  ampla,  rigida,  fcectu  aspera.”  lion’s  fern  was,  therefore, 
bipinnate,  mucronate,  rigid,  smooth  and  shining,  but  rough  to  the  touch, 

Punjab  : Cflamba—6 000'  McDonellj  Kaimjra  Vy.  List. — Dharmsala  6000',  Trotter  ; 
Kullu  6—8000',  Coventry ; Mandi  State  7000',  Trotter  y Simla  Reg.  5500'— 8000', 
common,  Hope,  Gamble  Blanf.,  Duthie,  Bliss,  Lace. 

U.-W.  P.  % D . D.  List.— Jaunsar  5500'  and  upwards,  Sundar  Lai,  C.  G.  Sogers, 
Gammie ; Mussooree  5-6500',  vary  common  ; T.  Gath,  above  DhaHra,  Duthie’s  colln. 
1879,  Ganges  Vy.  7-8000',  and  Phedi,  Dntbie  ; Kumaun— common  5-8500',  S-.  & 
Hope,  Davidson,  Trotter,  Macleod. 

Distrib  — Asia  : N.  Xnd.  (Him.)— Nepal,  Sikkim  and  Bfaotan.  Assam— Jakpbo. 
Mt.;  Kohima  6000',  Clarhe. 

Occasionally  the  whole  of  the  scales  and  fibrils  or  stipes  and  rhachis  are 
brown  and  not  rufous,  faded  perhaps.  The  cutting  of  the  ultimate  segments 
the  coriaceous  shiny  nature  of  the  frond,  and  the  stiff  mucronate  spines 
sufficiently  distinguish  this  species  from  the  other  Himalayan  plants  which 
have  been  called  A.  aculeatum  and  A.  anguiare . The  plant  produces  numerous 
fronds  annually,  grows  to  large  bushes,  and  is  evergreen  in  spite  of  frost  and 
mm  in  winter.  Sori  are  generally  wanting  on  the  lower  third  or  quarter  of 
the  frond,  but  often  also  on  the  upper  part.  The  involucres  sometimes  over- 
lap each  other. 

I cannot  follow  Clarke  and  Beddome,  when  they  say— <£  frond  usually 
reddish/’  The  rhachises  and  costse  are  covered  below  with  the  red  heard  from 
which  Wallich  named  the  plant  j but  the  small  fibrils  on  the  veins  are  not 
enough  to  colour  the  surface  of  the  pinnules,  and  the  upper  surface  is  either 
quite  glabrous,  or  has  only  a few  fibrils  on  the  costa. 

I think. what  Clarke  calls  A . aculeatum , varcJ  1,  lobata  (sp.)  Engl.  Bot.? 
must  be  the  very  narrow  form  of  A.  squarrosum  of  which  I have  specimens 
from  the  Simla  Region,  Jaunsar,  and  Tehri  Garhwal.  The  pinnules  are  small, 
simple,  ogival  at  apex,  very  close  together,  and  imbricated,*  and  are  less  dis- 
tinctly stalked  than  in  the  normal  form— reduced  to  lobes  in  the  upper  part. 
The  scales  and  fibrillse  are  brown  rather  than  rufous ; and  the  texture  is  rather 
thicker  than  in  the  type,  and  the  fronds  dry  a brown  colour.  In  all  other  res- 
pects the  plant  is  identical  with  the  present  species,  and  is  antithetical  to  the 
so-called  A . lobatum  of  European  botanists. 

B.  Texture  herbaceous . 

12 , A.  angular©,  Willd.  Sp.  PI.  1810  V.  257  ; “ Frondibus  bipinnatis, 
pinnulis  oblongis  subfalcatis  mucronato-serratis  sursum  auriculatis,  infinu  elon- 
gata  subpinnatifida,  stipite  rachibusque  paleaceis.  IV,  Habitat  in  H angaria. 
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c<  Stipes  tri— vel  quadripollicaris  paleaceus.  Eachis  universalis  atque  partia 
lis  paleacea  sed  pales  tenuiores.  Frondes  sesqui-vel  bipedales  bipinnatm. 
Pinnae  tripollicares  et  longiores.  Pinnulce  oblon  go-subfaleatm  acutae  basi 
cuneafcse  sursum  acute  auriculatm,  serratm,  serraturis  mucronatis.  Pinna  in- 
Sma  superior  reliquis  longior  pinnatifido-serrata.-  Son  subrotundi.  Affine 
A.  aculeato  sed  prmter  formarn  pinnularum  prsecipue  pinnma  infima  pinnati- 
fida  et  habitu  laxiore  diversum.  W.” 

Kashmir  : Chittapani  Vy.  8000',  Trotter ; Dardpura  5-7000',  and  Aud’rbug  7000', 
MacLeod  ; Pir  Panjab  and  Gulmarg  7000',  Gammie  189L 

Punjab  : Hazara  Hist.— Black  Mt.,  Kalim  Gali  8000',  Dutliie  1888  ; near  Kala- 
pani  6-7000',  Trotter  1%§\).—Chamba— McDonell,  comm.  1885  ; above  Chamba  town 
7000',  Blanf.  1886  ; Kullu  6-8000',  Coventry  1891  : Simla  Reg. — Simla,  eastward  to 
Hatu  Mt.  48-8800',  ^lope,  Blanf.',  Bliss  ; Bashahr  Forest  8000',  Lace. 

N.-W.  P. : D . D.  Diet.— Jaunsar  48-8000',  Brandis,  Dutliie,  C.  G.  Sogers,  Gamble  ; 
Mussooree  6500'  and  downwards,  very  common  ; in  the  Dun  (Valley)— Nalota  Kh&la 
2500'  or  more,  Hope  1880  and  1891,  some  very  large  ; T.  Garh.— Nila  Vy.  11—12,000'  ? 
Duthie  1888  ; Sahlra  Forest  7000',  Deota  5000'  and  Bamsu  6000 ',  Gamble  1898-85  j 
Eumaun— near  Karim  6200',  and  Naini  Tal,  S.  and  W.  1848,  and  Hope  1861  ; Ralam 
Valley  11-12,000',  Duthie;  Lohughat  5000',  Trotter;  Ramganga  Vy.  and  elsewhere 
5000',  MacLeod. 

Distrxb.— N.  <$‘‘  Centr . Amer.  Fur.  : common.  Asia  : nea^  the  Black  Sea  ; N, 
Ind.”~ Sikkim  ; Assam— Khasia. 

After  having  renewed  acquaintance  with  the  living  European  plant,  and 
having  gone  through  the  specimens  of  it  and  from  all  habitats,  in  the  Kew 
Herbarium,  including  the  British  collection  of  the  late  Mr,  Thomas  Moore 
which  shows  what  a wonderfully  variable  species  it  is  (without  taking  into 
account  mere  sports  and  abnormal  developments),  I find  I cannot  definitely 
separate  from  A.  angular e any  of  the  Himalayan  material  which  has  been  placed 
under  that  species.  But  I will  indicate  where  differences  occur.  In  my  own 
collection  I have,  from  North-Western  India,  32  sheets,  on  which  are  36  speci- 
mens, some  of  which  consist  of  2,  3,  and  even  more  fronds,  besides  unmounted 
duplicates. 

1,  As  to  scales . Some  of  the  Himalayan  specimens  have  no  broad  ovate 
scales  on  the  stipes— such  as  the  European  specimens  all  have  : many  instead  are 
clothed  near  the  base  with  long  linear-acuminate  scales,  which  pass  into’  mere  hairs 
higher  up,  and  along  the  rhachis.  These  scales  and  hairs  are  generally  dark- 
brown  or  nearly  black,  but  occasionally  they  are  of  lighter,  dull-brown 
colour.  I have,  however,  seen  hairs  on  a few  British  specimens.  Some  speci- 
mens have  large,  broad,  ovatc-acuminate,  hair-pointed  scales,  mixed  with  narrow' 
linear-acuminate  scales,  which  become  almost  hairs  on  the  rhachis  : the  broader 
scales  are  bi-coloured,  but  the  very  dark-brown  colour  of  the  centre  seems  to 
belong  to  the  upper  surface,  and  the  under  surface  and  narrow  margins  are 
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pale  ; the  narrower  scales  are  also,  sometimes  at  least,  bi-coloured.  The  scales 
of  the  European  plant,  whether  broad  or  narrow,  are  generally  pale,  self- 
coloured,  or  if  bi-coloured  merely  with  a darker  shade  towards  the  centre. 

2.  Habit  of  plants.  The  European  plant  has  fronds  with  comparatively 
short  stout  stipes,  thickly  clothed  with  scales  all  the  way  up,  forming  a stout 
compact  crown,  from  which  very  numerous  fronds  spread  out  at  a greater  or 
less  angle  from  the  perpendicular.  The  Himalayan  plants  appear  to  have 
comparatively  few  fronds,  generally  with  long  stipes  which  quickly  taper  off 
and  are  not  densely  clothed  far  above  their  bases  ; but  sometimes  stipes  are  only 
6 in.  long  to  a frond  22—25  in.  long  by  9—10  in.  broad.  Growing  on  steep 
ground  in  forest,  as  they  generally  do,  the  fronds  of  the  large  plants  (or  of  the 
large  broad  form),  being  of  lax  habit,  bend  downwards,  and  are  sometimes  found 
overhanging  and  dipping  their  tips  into  the  rills  which  run  down  the  rocky 
hill  sides.  The  fronds  vary  much  in  size  and  shape,  even  in  the  same  station. 
5 ins.  to  6 ins.  is  a common  length  for  the  middle  pinnae  of  a frond,  and  the 
lowest  pinnae  are  often  not  much  reduced  ; a lanceolate  frond  is  rare,  and  then 
the  lowest  pinnae  are  not  mere  auricles.  I have  the  upper  three-fourths  or  so  of 
a frond  I gathered  in  the  Dehra  Dun  in  1880  (why  now  incomplete  I cannot 
recollect)  which  has  pinnae  fully  9 ins.  long,  and  this  portion  of  the  frond 
is  23  ins.  long.  Eronds  from  Mussooree,  5-6000/  alt.,  reach  to  34  ins. 
in  length  by  nearly  1 ft.  in  breadth,  unstretched,  beside  stipes  13 — 15  ins. 
or  4 ft.  in  total  height.  But  1 have,  also  from  Mussooree,  other  fronds  of 
mature  plants,  fertile,  with  simpler  cutting,  which  are  less  than  1 ft.  high, 
including  the  stipes,  by  only  S ins,  broad.  All  sizes  between  these  extremes  are 
met  with.  The  British  plant  rarely,  I think,  has  fronds  over  6 ins.  broad. 
The  latest  specimen,  from  Jaunsar,  the  hill  tract  of  the  Dehra  Dun  district,  is 
Gamble’s  No.  26616,  April  1898  j a frond  and  incomplete  stipe,  the  frond  38 
in.  by  26  in.,  and  part  of  stipe  21  in.,  total  over  5 ft.  high.  The  pinnules 
have  up  to  ten  lobes.  The  plant  is  very  soft.  Dr.  Christ  says  this  is  var. 
batjaneme  of  A.  aculeatum , Filicine  Warburg,  Monsunia,  Bd.  I,  p.  77. 

3.  Cutting  of  fronds  and  pinna*  The  pinnse  are  always  distant,  or  dis- 
tinctly separated  ; and  the  pinnules  so  also,  and  distinctly  stalked.  In  the 
large,  broad,  form  the  pinnse  are  very  acuminate,  and  even  caudate  ; but  in 
the  smaller  they  taper  regularly  from  base  to  tip,  as  in  the  European  plant. 
The  pinnules  vary  in  shape  from—1 short  ovate-acuminate  with  a broad  auricle 
^ in.  long  to  J in.  broad,  lobed  on  the  front  and  toothed  on  the  back,”  to— 
“ falcate,  f in.  long  by  § in.  broad,  lobed  though  unequally  on  both  sides,”  and 
to  “ narrow,  falcate,  acuminate,  J in,  long,  by  only  j|  in.  broad  at  base  across 
the  auricle.”  I have  never  seen  the  auricle  free  ; and  the  longest  pinnules 
are  seldom  cut  down  nearly  to  the  costa  ; whereas  the  European  plant  is 
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sometimes  tripinnate  at  base  of  pinnules.  There  seems  to  be  an  aristate 
tooth,  or  awn,  to  each  veinlet;  but  the  awns  are  never  so  long  as  in  the 
European  plant,  and  they  therefore  seem  stiffer ; they  are,  however,  really  soft. 

13.  A.  XuetUQSUm,  G.  Kunze  in  Linnea,  Vol.  10.  (1835-36)  p.  548  ; 
l<  f 103.  A.  luctuosum , Kze.:  costis  rhachibus  stipiteque  fronde  breviori  nigris- 
centi-paleaceis  ; fronde  lanceolato-acuminata,  bipinnata,  coriacea,  pinnis  alternis, 
petiolatis,  longe  attenuatis,  sursum  auriculatis  ; pinnulis  trapezio-ovatis,  sub- 
falcatis,  mucronatis,  basi  sursum  auriculatis,  deorsum  truncata  cuneata  decur- 
rentibus,  arristato-serratis  ; indusiis  reniformibus  glabris.” 

A.  aculeatum , Sw.,  Syn.  Fil.  252  ; A.  Tsus-Simense,  Hook.,  Sp.  Fil.  IV. 
16,  t.  CCXX. 

Kashmir  : Jhelara  Valley  8500' ; Chitapani  Valley  75—8000',  Trotter  1888-89  ; 
Jhelam  Valley,  5 miles  from  Rampur  4500',  MacLeod  1891;  Upper  Chenab  Valley, 
6500',  McDonell  1898. 

Punjab:  Hazara  Dist.— Trctter  in  MS.  List  of  Punjab  Ferns.  Chamla.— Ravi 
Valley,  Chanju  7000',  and  near  Tisa  7000',  McDonell  1882. 

Distrib.— N.  Amer.— California.  Asia  : N.  Ind.  Assam — Mausmai,  Griffith , 1885  ; 
Khasia— Cherra,  Hk.  & Th.^-Japan — Island  of  Tsus  Sima,  in  Straits  of  Corea, 
Wilford  ; Yokohama,  Dicliins . 

On  seeing  Mr.  McDonell ’s  CLamba  specimens  I thought  them  quite  different 
from  A.  aculeatum  ; but  it  was  not  until  many  years  later  that  I found  them 
to  be  identical  with  a specimen  from  Natal,  collected  by  Buchanan,  which  is 
ticketed  P.  luctuosum , Kze.  Then  I had  the  privilege  of  a perusal  of  Dr. 
Christ’s  monograph  on  Polystichum  aculeatum  ; and  I also  saw  McDonell ’s 
later  collected  specimens  from  Kashmir  which  were  ticketed  A.  Tsus-Simense , 
and  I wrote  to  him  on  the  subject.  He  replied  that  he  had  got  the  name  from 
Colonel  Beddome,  who,  on  seeing  those  and  other  specimens  of  Mr.  McDonell’s 
Kashmir  collections,  wrote  as  follows  : — “Aspidium — Upper  Chenab  Vy., 
— A.  Tsus-Simense , Hook.;  figured  and  described  by  Hooker  in  Sp.  Filj.,  in- 
cluded by  Baker  in  Syn.  Fil.  under  aculeatum.  I call  it  Polystichum  aculeatum, 
var.  Tsus-Simense  ; it  exactly  corresponds  with  the  Japanese  specimens,  l New 
to  British  India.”  (Now,  I rather  think  Mr.  McDonell  referred  to  Colonel 
Beddome  after  I had  called  his  attention  to  the  plant.) 

On  revisiting  Kew  I have  seen  that  on  the  cover  which  contains  many  China 
and  Japan  specimens  of  A.  Tsus-Simense  Sir  W.  J.  Hooker  wrote  in  pencil— 
“ 20.  Tsus-Simense  est  luctuosum,  Kze.,  not  Pappe.”  In  the  Synopsis  both 
these  names  are  given  as  synonyms  of  A.  aculeatum , Sw.,  though  jin  the  Sp. 
Fil.  Vol.  IV.,  p.  16,  A.  Tsus-Simense  is  given  as  A.  No.  20,  and  ngured  as 
such  on  Plate  CCXX.  On  the  Herbarium  working  Copy  of  tlje  Sp.  Fil.  Sir 
William  Hooker  has  written — “ If  the  same  as  luctuosum , Kze,  I fear  it  is  too 
near  aculeatum.31  On  p.  19.,  under  A.  aculeatum , Sir  William  wjk>te,  in  ink, 
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s<  an  P.  luctuosum , Kze.”  ; and,  again,  “ luctuosum,  Kze.  is  the  same  as  my 
No.  20  A.  Tsus-Simense,  v.  n.  20.,, 

Christ  places  A.  luctuosum  as  a var.  of  6.  P . lobatum , and  says  of  it  : — 
Distinct,  from  its  deltoid  form,  not  elongated,  and  with  a frond  the  lowest  pinnsa 
of  which  are  the  longest.  The  frond  is  borne  on  a bare  stipe,  of  one-third  to  one- 
half  the  length  of  the  frond.  Throughout  ( en  outre ) the  scaly  covering  of  the 
rhachis  consists  of  black,  long,  and  very  narrow  scales.  The  basal  scales  are  narrow, 
blackish.  The  plant  is  of  less  height  (plus  basse),  the  pinnae  (pinnules  ?)  are  slightly 
amricled,  subsessile,  decurrent  (except  the  superior  basal  pinnule  which  is  broadly 
stalked),  stoutly  toothed,  but  not  ari state. 

u Kunze’s  name,  relating  as  it  does  to  the  black  covering  of  the  plant,  very  well 
indicates  its  peculiarity. 

u Habitat.— Southern  Africa  ; Boschberg,<McOwan),  Drakenberg  (Rehman,  7204).  ^ 

Hooker’s  description  of  A.  ( Polyst .)  Tsus-Simense  is  long  and  minute.  As 
to  Habitat  he  gives  only  the  Island  of  Tsus  Sima ; and  he  adds— “I  find  no 
described  species  to  accord  with  this.  The  scales  of  the  caudex  are  singular 
in  shape  and  peculiarly  black ; the  upper  portion  of  the  fond  is  pinnated, 
the  rest  regularly  bipinnate,  the  lowest  pair  of  pinnae  deflexed.”  In  the  Kew 
Herbarium,  on  the  same  sheet  with  Dickins’  specimen  from  Yokohama,  is  a 
larger  frond  with  ticket — “ Polystichum  luctuosum , Perie  Bush,  British 
Kaffraria,  May  7th,  1861,  W.  Durban.”  Opposite  this  Sir  William  Hooker 
has  written  in  pencil— “ black  hairs  on  the  rachis — hence  true  luctuosum  of 
Kze.,  in  Linn.  10  p.”  Another  sheet  from  South  Africa  (a  plant  with  caudex 
and  four  fronds  in  a tuft)  has  two  tickets,  one  written  by  Baker  (?) — Aspidium 
luctuosum , Kze.,  No.  11,  Natal,  Buchanan  ; and  the  other,  Buchanan’s  own 
ticket,  is  (reed.  8/69)  “ 11.  A very  fair  specimen-natural  colour  well  pre- 
served n (it  is  pale  olive  green)  : “Grows  in  same  bush  and  similar  places 
with  Aspid. . aculeatum,  of  which  lla  is  our  ordinary  type,  only  not  at  all  so 
plentifully.  If  only  a variety,  it  is  a very  marked  one.  But  is  it  indeed  so  ? ” 

14.  A*  SGtoSUm,  Wall.  Cat.  371.  A.  aculeatum , Sw.  var.  6,  setosum9 
Wall.  Cat.  3,71,  C.  K.  510.  Polystichum  aculeatum , Sw.  var.  9 setosum9  Wall., 
Bedd.  H.  B.  209. 

N,-W.  P.:  Brit,  and  T.  Garhtoal— 8000',  P.  W.  Mackinnon,  April  1881 ; Kumaun — 
R.  Blink,  fide  Wallich,  in  Herb.  Hort.  Kew.;  near  Khati  7700',  S.  & W.  1848  ; Pindar 
Gorge — Khati  7000',  Trotter  1891. 

Distrib. — Asia  : N.  Inch  (Him.)— Nepal,  Wallich  1820  ; Sikkim. 

This  plant  is  not  mentioned  by  Baker,  either  in  the  ‘‘Synopsis”  or ‘in  his 
“ Summary  of  New  Ferns.”  Clarke,  while  giving  it  as  a mere  variety  of 
A . aculeatum says  : — 

“ This  seems  to  me  more  worthy  of  specific  rank  than  many  other  specieB  of 
Polystichum  retaihed  by  Mr.  Baker.  The  series  is  not  merely  defined  by  being 
fibril  lose  on  the  surface  of  the  frond  beneath  ; the  whole  set  is  remarkably  uniform 
in  cutting;  the  frond  is  large,  long-lanceolate;  the  primary  pinnae  numerous, 
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dose  together,  nearly  parallel  to  each  other  ; the  secondary  pinnae  numerous,  close, 
very  distinct,  all  remarkably  like  each  other.  Nor  are  there  any  connecting  forms 
between  the  var.  and  any  other  form  of  A.  aculeatum." 

Beddome’s  description  is 

“ Lower  surface  of  frond  with  very  fine  fibrillae,  rhachis  with  very  long  scales  as 
well  as  fibrillse,  pinnules  small,  quite  entire,  except  the  spinulose  apex,  or  with 
very  inconspicuous  crenatures  to  represent  the  usual  lobes  ; sori  apical,  on  the  lower 
veinlet  of  the  forked  or  pinnate  vein  of  the  segment  (or  what  would  correspond  to 
the  segment  where  the  pinnule  is  entire).” 

Christ  puts  this  fern  as— 4.  P.  lobatum , var.  setosum , Wall.,  and  says  of 
it : — 

“ This  plant  is  very  remarkable  for  its  scaly  clothing  ; not  only  is  the  rhachis 
clothed  with  enormous  principal  scales,  yellowish  and  pellucid,  oval  or  round, 
which  even  attain  in  the  upper  part  of  the  frond  the  length  and  breadth  of 
8 millimetres  or  more,  but  all  the  parts,  with  the  pinnules,  are  upon  the  two 
faces  covered  with  numerous  thread-like  scales  (hairs),  which  are  flexible  11  (wavy  ?), 
wone  centimetre  long,  and  golden  in  colour,  which  gives  to  this  magnificent  plant 
a very  rich  appearance.  The  frond  is  of  the  largest  size  (70  centimetres),  the 
pinnules  numerous  (up  to  80  in  one  pinna),  lanceolate,  toothed  (?)  like  a comb 
decurrent,  scarcely  stalked,  almost  toothless,  only  the  lowest  of  the  upper  row3, 
Which  is  much  larger  than  the  rest,  being  deeply  cut.  The  texture  is  flaccid, 
membranous.” 

“ Habitat.— Excessively  damp  forests  of  Sikkim,  Himalaya  on  Senchul  8000' 
(Gamble  8041)  and-9000'  (Gammie).” 

Both  Clarke  and  Beddome  say  that  only  the  lower  surface  of  the  frond  is 
clothed  with  long  fibrillee.  Christ  is  right  in  saying  that  both  surfaces  are  so 
clothed.  I have  not  seen  this  fern  growing ; but,  judging  from  herbarium 
specimens,  it  seems  quite  distinct  from  any  other  species  of  the  group,  A 
specimen  collected  in  Sikkim,  alt.  5000',  by  Sir  J.  D.  Hooker,  has,  besides 
the  long  straw-coloured  hairs,  large  ovate-acuminate  dark-brown  scales  all 
along  the  main  rhachis.  Some  other  specimens  have  similar  scales,  but  pale- 
brown  in  colour.  A specimen  from  Wallich,  in  Herb.  Bmfham  at  Kew? 
has  very  large  broad  scales  up  the  stipe,  brown  with  darker  centres. 

15.  A.  Presoottianum,  Hook.  Sp.  4.  p.  22.,  t.  223  ; Syn.  Fil.  253  : 
C.  R.  510.  Polystichum  Prescottianum , Wall.,  Bedd.  H.  B.  210. 

Afghan.  : Kuram  Vy.— 9-10,000',  Aitch.  1879. 

Kashmir  : Gilgit— Sai,  Col.  Tanner  ; Gulmarg  19,000',  Lev. ; Pir  Panj&l  11,500', 
Trotter,  Gammie  ; Sangam  Valley,  13-14,000',  Duthie  1893,  No.  13689. 

Punjab:  Hazara— Khagin  Valley  9000',  Dr.  Stewart:  CIiamla—Sa,oh.  and  Drati 
PasBes  10-12,000',  Baden-Powell  1879  ; Ravi  Valley.— Satrundi  and  above  it  11-12,000', 
and  Cheni  Pass  12,000',  McDonell  ; A«ZZM--Rohtang  Pass  13,000',  and  Jalori  Pass, 
N.  10,000',  Trotter  j Lahoul — Chandra  Valley,  11,000',  Trotter  ; Simla  Reg.— Jubal 
State,  Chor.  Mts,  Collett  ; Sirmur  State  9-10,000'.  T.  T. ; Hatu  Mt.  9,5-10,600',  Edgew, 
Bates,  Collett,  Gamble,  Blanf.,  Hope,  Trotter,  Bliss  ; Bashahr— near  Harang  Pass 
12,500',  Lace. 


218  JOURNAL,  BOMBAY  NATURAL  HISTORY  SOCIETY,  Vol.  XIV. 


N.-W.  P.  : D.  D.  Dist.— Jaunsar  ; Chachpur  Peak  10,000',  Gamble  1892,  Kerana 
9500',  Gamble  1898  Con  sheet  with  A.  Thomsoni')  ; T.  Garh. — 10-16,000',  (ten  stations) 
.Duthie  1879 — 88  ; Brit.  Garh,.— Dombitia  Gadh  9-10,000',  Duthie  1885  ; Kumaun — 
Wallich  ; above  Tola  12,500'  and  near  Milam,  S.  & W.;  Palam  Vy.  11-13,000',  S.  & W., 
Trotter  Pinsara  10,000',  Davidson  ; Dhauli  Valiey  14-15,000',  Duthie  1884  ; near 
Pindari  Glacier  10-11,000',  Trotter  1891. 

Nepal,  W.— -Nampa  Gadh,  12-18,000',  Duthie  1886. 

Distkib. — Asia  \ N.  Ind.  (Him.) — Nepal  ; Sikkim  and  Bhotan. 

Clarke’s  and  Beddome’s  descriptions  of  A.  Prescottianum  are  better  than 
that  in  the  Synopsis  in  that  they  mention  the  fibrilloe  or  narrow  scales  which 
are  mixed  with  the  large  broadly  ovate-acuminate  scales  on  the  stipes  and 
rhachis.  On  the  rhachis  the  scales  get  narrow  and  smaller,  and  the  fibrillse 
more  hair-like.  The  fibrillse  are  found  on  the  surfaces,  perhaps  more  sparing- 
ly on  the  upper  than  on  the  lower.  The  cutting  of  the  frond  varies  of  course 
with  the  size  ; but,  with  the  exception  mentioned  below,  I cannot  find  any 
specimens  on  which  the  pinnae  are  ts  even  pinnate,”  as  Beddome  says  they  are  ; 
and  yet  I have  fronds,  gathered  by  myself  on  Hatu  (or  Hatugarh)  Mt.,  which 
are  up  to  27  ins.  long  by  4 ins.  broad,  though  18  by  3 ins.  are  the 
maximum  dimensions  given  in  the  Synopsis.  The  habit  of  the  plant  is  well 
described  by  Blanford — “ abundant  on  Hatu,  growing  in  dense  masses,  on 
the  hill  side  between  9,500  and  10,500  ft.” — in  the  open,  chiefly,  I should  add. 
The  rhachis  may  be  weak,  as  the  Synopsis  says  ; but  the  masses  on  Hatu  Mt. 
Blanford  speaks  of  (as  I have  seen)  are  composed  of  stout  upstanding  plants  ; 
the  fronds  support  each  other,  perhaps.  Normal  fronds  of  old  plants  have 
from  35  to  40  pairs  of  pinnae — generally  about  40 — cut  down  to  a winged 
rhachis  into  8- — 10  pairs  of  elongated  rhomboidal  segments  which  have  4 or  5 
pairs  of  aristately  toothed  lobes.  Beddome’s  figure  is  from  a young  plant,  and 
does  not  correspond  with  his  description. 

I have  a beautiful  little  frond  from  Kashmir,  Duthie’s  No.  13539  above- 
meitioned,  stipe  (incomplete)  about  3 inches,  frond  10  in.  long  by  2 in.  broad, 
unextended,  bipinnate,  pinnules  stalked,  distant,  rather  bluntly  and  shallowly 
lobed  or  toothed,  scales  and  fibrillse  as  of  P.  Prescottianum , with  numerous 
pinnae  ilf  which  most  are  again  pinnate.  Small  as  it  is,  it  is  mature  and 
crowded  with  sori ; and  had  I more  material  like  this  I should  be  inclined 
to  make  of  it  a separate  species,  from  the  distinct  bipinnateness,  the  great 
breadth  of  frond  in  proportion  to  length,  and  other  characters. 

Another  form,  notably  different  from  the  type,  is  that  of  Duthie’s  speci- 
mens Nos.  2215,  5159,  and  6240,  from  Tehri  Garhwal,  British  Garhwal,  and 
West  Nepal,  which  has  stipes  up  to  10  or  11  inches  in  length,  very  regularly 
shaped  ovate-lanceolate  bipinnate  fronds  15 — 18  ins.  long  by  4 — 5 ins.  broad  ; 
pinnae  distant,  about  30  pairs  below  the  pionatifid  apex  of  the  frond,  pinnules 


THE  FERNS  OF  NORTH-WESTERN  INDIA. 


21 S 

broad  9 falcate,  sometimes  auricled,  aristately  toothed,  decurrent  below  and  not 
stalked,  lowest  upper  the  largest,  about  15  pairs  besides  an  acuminate  pinnati- 
fid  apex.  The  scales  and  fibrillse  are  those  of  P.  Prescottianum.  This  is  a 
remarkably  elegant  and  graceful  fern. 

16.  A.  Bakerianum,  Atkinson  MS.  ; Baker  in  Hook.  Ic.,  t.  1656  ; 
Clarke  and  Baker  in  Journ.  Linn.  Soc.  XXIV.,  414.  A.  Prescottianum , Wall., 
var  BaTcmana  (sp.)  W.  S.  Atkinson  MS.,  C.  R.  510.  PI.  66.  Polystichum 
Prescottianum , var.  $ Bakeriana  (Clarke)  Bedd.  H.  B.  210. 

Kashmir  : Marbul  Pass  11,000',  and  Sind  Valley  12,000',  Clarke  1876  ; Pir  Panjal 
11,500',  Trotter  1888  ; Sarpat  10,000',  McDonell,  MacLeod  1891. 

Punjab:  Chamba— Ravi  Valley,  below  Cheni  Pass.  10,000',  McDonell  1882,  1885 j 
Kangra  Vy.}  near  Dharmsala  11,000',  C.  B.  Clarke  1874  ; Kullu — Seoraj,  Trotter  1887  - 
Simla  Reg. — Chor  Mt.,  Herschel  1877  ( [Nephrcdium  Brvnonianum  on  ticket)  Jalauri 
Pass,  Edgew.;  Kunawar  11,000',  T.  T.  1847. 

N.-W.  P.:  T.  Garh.— Kid£r  K&nta  Mt.  9000',  Herschel  1879;  Damdar  Valley  9-10,000', 
Duthie  1883;  i&mflwre— Kaphini  10,000',  “grown  at  Almora1',  S.  and  W. ; Pinda, 
Gorge,  and  Dwali  to  Phurka  9000',  Trotter  1891  ; Gori  Ganga  Valley,  10,500', 
MacLeod  1898. 

Distrib. — Asia  : hi.  ind.  (Him.)—  Sikkim. 

Clarke  (whom  following  Beddcme)  says — “ frond  truncate  at  the  base  but 
I find  that  all  the  fronds  Gamble  and  I have  are  tapering,  and  even  dwindling 
downwards  to  auricles.  This  species  seems  glabrous  on  tba  upper  surface  : 
A.  Prescottianum  is  slightly  fibrillose.  The  sori  sometimes  look  nephrodioid. 
Subgenus  Cyrtomium,  Presl 

17.  A.  falcatum,  Sw.,  Syn.  Fil.  257  ; C.  R.  512.  Cyrtomium  falca- 
tum , Sw.,  var.  <3.  Caryotideum , Wall,  Bedd.  H.  B.  211,  F.  S.  I.,  t.  119. 

Kashmir  : Jhelam  Valley  3500',  Trotter  1888;  Jhelam  Vy.— Chakoti,Kishenganga 
Valley,  and  Titwal,  MacLeod  1891. 

Punjab. — Hazara— fide  Trotter  : “ cut  from  a plant  in  pot,  at  Abbotabad,  in  pos- 
session of  Major  Dempster,  4tb  Sikhs,  who  said  it  had  been  transplanted  from  near 
Natiagali  7000',  where  it  grew  in  quantity;  Chamba— McDonell  ( fide  Trotter  in 
List) ; Kulln  56-8000',  Trotter,  and  Coventry  ; Simla  Reg. — Bates  ; below  Simla  to 
north  4500',  Gamble;  “very  rare.  The  one  or  two  localities  are  rocky  ravines  be- 
tween 5 and  6600',  1 Blanf.  in  List. 

N.-W.  P.  : D.  D.  Dist.— Jaunsar  ; Deoban,  Vicary  1838,  in  Herb.  Sahar ; 7000' 
Brandis  1881  ; Missan  7000',  Gamble  ; Mussooree,  T.  T.  1846,  Dr.  G.  King  1871  ? • 
Duthie  1877 ; 5000',  Mackinnons  1878  ; 5500',  Hope  1881  and  1887  ; 6000'  J.  W.  Furrell 
1895.  T.  Garh.— Ganges  Vy.,  between  Betwari  and  Dangulla,  and  Kid&r  Kanta  Mt., 
Duthie  1881 ; Kumaun— T.  T.  1845 ; Dwali  8200  and  near  Khati  7800,  S.  & W. ; Hope 
1861,  Davidson  1875  ; Pindar  Gorge,  Trotter  1891 ; Gori  Valley.— Buin  3000', 
MacLeod  1893. 

Distrib. — Asia  : Ind.  Or.— (Him.)  Sikkim  and  Bhotan,  3—8000' ; Assam— Khasia 
3-4000',  not  common.  S.  Ind.— Nilgiris,  at  the  higher  elevations.  Japan.  China. 
Sandwich  Islands.  S.  Afr.— Caffraria,  Natal,  Madagascar. 
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The  Synopsis  gives  0 A.  caryotideum , Wall.,  but  adds — “ It  is  impossible  to 
separate  our  two  varieties  satisfactorily.”  Clarke  gives  A.  caryotideum  as  a 
synonym.  Beddome  does  not  give  A.  falcatum  as  an  Indian  plant,  and  says 
it  differs  only  slightly  from  B.  caryotideum.  The  N.-W.  Indian  plant  seems  to 
be  the  latter,  which  is  very  commonly  cultivated  in  Great  Britain.  It  loves 
water  and  shade— in  the  Himalaya.  Mr.  Clarke’s  No.  17656,  from  Assam, 
Khasi  Hills,  has  very  long,  narrow,  falcate  and  toothed  pinna?,  7 ins.  x £ in.  * 
one  frond  has  pinna?  5 in.  long,  by  only  1 in.  broad. 


THE  FERNS  OF  NORTH-WESTERN  INDIA. 

Including  Afghanistan,  the  Tbans-Indus  Protected  States,  and  Kashmir: 
arranged  and  named  on  the  basis  of  Hooker  and  Baker’s  Synopsis  Filicum , and 
other  works,  with  New  Species  added. 

By  C.  W.  Hope. 

( Continued  from  page  480  of  this  Volume .) 

Part  III.— THE  GENERAL  LIST. — (continued, ) 

Genus  23.  Nephrodium,  Rich. 

Subgenus  Lastrea,  Presl. 

1.  N.  aristatlim,  Sw.  (under  Aspidium)  ; Aspidium  ( Polystichvm ) aris - 
tatum , Sw.,  Syn.  Fil.  255  and  493  ; 01.  Rev.  511.  Lastrea  aristata , Sw.  (under 
Aspidium ),  Bedd.  H.  B.  229. 

Kashmir  : var.  affinis,  Wall.  Cat.  370,  Trotter  in  List : “ collected  in  two  places.” 

Punjab:  Chamba — Sach  N&la  8-3500',  McDonell,  Bukam  Nala  3500',  McDonel, 
1885,  in  Herb.  Levinge. 

N.-W.  P,  : Kmnaun'—fi&e  Hooker  on  sheet  in  Herb.  Kew,  without  ticket;  no 
rhizome. 

Distrib. — Asia : N.  Ind-  (Him.),  Nepal,  Winterbottom  ; Sikkim  and  Bhotan 
4-10,000';  Assam— Khasi  Hills  3-6000',  very  common.  Burma.  S.  India — very  general 
in  forests  of  Madras  Presy.  Malay  Penins.  and  Isles.  China.  Japan.  Philippines.  Poly- 
nesia. Australia.  S.  Afr.  : Natal. 

I do  not  recollect  seeing  Trotter’s  specimens  from  Kashmir  ; but  I assume 
that  they  are  the  same  as  McDonell’s  specimens  from  Chamba,  which  seem  to  be 
quite  typical  aristatum,  though  there  is  no  rhizome.  In  his  Supplement  of 
1892,  Colonel  Beddome  says  of  Lastrea  affinis : — “ A very  variable  species 
and  the  caudex  is  sometimes  creeping  and  sometimes  erect but  I maintain 
that  this  is  a physical  impossibility,  and  that  such  a difference  of  caudex  consti- 
tutes a specific  difference. 

Aspidium  assamicum  (sp.),  Kuhn  in  Linnea,  XXXVI,  108,  from  Sikkim  and 
Assam  (fide  Clarke),  seems  to  be  very  distinct.  On  specimens  of  this  in  Herb. 
Kew  is  found  the  abnormal  growth  mentioned  under  Pteris  quadriauritay 
Retz.,  as  being  due  to  the  fungus  Taphrina  cornu-cervi , Giesh. 

2.  N.  COH 11  folium,  Wall.  Cat.  34 1 (under  Aspidium).  Aspidium 
aristatum , Sw.  var.  3 coniifolium , Wall.,  Syr.  Fil.  255.  Aspidium  aristatum, 
Sw.,  C.  R.  511.  Lastrea  coniijolia,  Wall,  (under  Aspidium  J Bedd.  H.  B.  230. 

N.-W.  P, : Kumaun,  R.  Blinkwortb  ijide  Wallich  in  Cat. 

Distrib.— A sia : N.  Ind.  (Him.),  Bhutan;  Assam— Khasi  and  Garo  Hills 

Bnrma— Tonghoo,  Paris h.  S.  Ind. : on  the  Western  Mts.  Ceylon.  Malaja.  China  — 
Yunaan,  Hancock  1894.  K 
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The  type  sheets  in  Kew  are  the  only  specimens  I can  find  to  vouch  for  the 
entry  of  Kuinaun  as  a habitat  for  this  fere.  Wallich’s  entry  in  the  Catalogue 
is  : — “ 341  Aspidium  coniifolium%  Wall,  in  Herb.  1823. 

1.  Napalia  20., 

2.  Kumaun  R.  B., 

3.  I.  Neelghiry,  Notan  1826,  ” 

and  a cutting  from  the  Catalogue  is  posted  on  the  sheet,  on  which  also  is  a note 
by  Sir  William  Hooker, — ■“  E.  I.  C.— Aspidium  aristatum,  Sw.,  Wallich,  var. 
conii folia”  And  there  are  several  other  sheets,  agreeing,  so  marked  by 

Mr.  Bent  ham.  These  sheets  are  all  the  very  finely  cat  decompound  fern  which  is 
got  eastward  along  the  Himalaya,  and  in  Assam  and  Burma,  and  in  Southern 
India,  and  which  seems  to  me  a very  distinct  plant  from  N.  aristatum . The 
softer  texture  seems  a distinctive  character.  In  the  Synopsis  Filicnm  it  is 
said: — “ Dr.  Th waites  assigus  to  <3  an  erect  caudex,  and  regards  it  as  a good 
species.”  The  late  Mr.  George  Wall,  in  his  Catalogue  of  Ceylon  Ferns,  Notes, 
p.  5,  says : — “ Aspidium  { Polystichum ) coniifoliumt  Wall.,  having  an  erect 
caudex,  seems  specifically  distinct  from  A.  aristatum , a smaller  plant  with  a 
creeping  rhizome.” 

This  and  the  preceding  species  are  among  those  on  the  border  line  between 
Polystichum  and  Lastrea,  which  Beddome  has  removed  to  the  last-named  genus. 
Though  they  are  the  most  compound  of  the  Asiatic  Polystichums,  Colonel 
Beddome  has,  therefore,  placed  them  at  the  head  of  the  list  of  Lastreas , before 
the  simply  pinnate  species,  and  made  them  a separate  section—  * Indusium 
reniform  or  orbicular , texture  more  or  less  coriaceous.”  Under  Aspidium 
sikkimense , Baker,  = Nephr odium  Sikkimense  f C.  B.  Clarke,  Mr.  Baker,  in  his 
Summary  of  New  Ferns,  of  1891,  says : — “ Like  A.  varium  this  stands  on  the 
line  between  Aspidium  and  Nephrodium , which  I should  not  in  a new  book 
keep  up  as  genera,”  i.e.,  I understand,  as  separate  genera.  Colonel  Beddome, 
in  F.  B.  I.,  t.  127,  treated  this  fern  as  a Polystichum,  and  Mr.  Clarke  said 
Mr  Baker  preferred  Beddome’s  picture  of  the  involucres  to  the  specimens  when 
be  referred  the  species  to  Aspidium . In  his  Handbook,  Colonel  Beddome  gave 
Lastrea  Sikkimense  (Bedd.  under  Polystichum) , and  said  the  involucre  was 
reniform. 

3.  N,  Mrtipes,  Hook.  ; Syn.  Fil.  26  ; C.  R.  513.  Lastrea  hirtipes , Bl. 
(under  Aspidium ),  Bedd.  H.  B.  232  = Aspidium  atratum,  Wall.  Cat.  380,  in 
part. 

Kashmir  : Ghantamula— Tangdar  Forest,  5300',  McDonell  1891. 

Punjab  : Chamba)  McDonell ; Simla  Region — Raiengarfa  Forest  65-7000',  Gamble 
1898. 

N.-W.  P. : D.  D.  Hist — Jaunsar,  Chachpur  7000',  Gamble  1892,  Chachpur  Valley 
6000',  Duthie  1898  ; T.  Gath,  9000' ; B.  Garli.  6-7000',  P.  W.  Mackhmon  1881. 
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Distrib. — N.  Amer W.  Indies— -St.  Vincent  II,  G.  Smith,  No.  789  (in  Herb. 
Sahar.).  Asia  : N.  Ind.  (Him.),  Nepal,  Wallich  ; Sikkim  and  Bhotan,  common  : 
Assam— Khasia,  4-6000',  common,  Kohima  and  Jakpho,  65-7000',  C.  B , Clarke.  Mani- 
pur— Keyang,  8000',  Dr.  G.  Watt . S.  Ind. — Nilgiris,  &c.  Ceylon.  Burma.  Malay*-. 
China— Yunnan,  Henry  1898.  Polynesia. 

McDonell’s  specimen  from  Chamba  (which  I do  not  possess)  has  about  2 1 
pairs  of  distinct  pinnae,  cut  down  J — | to  the  rhachis  ; pale  brown  scales 
on  undeveloped  fronds  and  base  of  stipes  of  old  ones  ; traces  of  shed,  blackish 
hair-like,  scales  on  rhachis  ; mere  traces  of  involucres  ; pinnae  hardly  enlarged  at 
base.  Gamble’s  plant  from  Jaunsar  has  about  20  pairs  of  pinnae  enlarged  at 
base  by  longer,  rounded,  lobes  on  both  sides;  Other  specimens  I have  had 
from  20  down  to  only  10  or  11  pairs  of  pinnae  besides  the  suddenly  narrowed 
pinnatified  apex.  A specimen  from  Darjiling,  which  Mr.  Levin ge  marked  as 
being  typical,  has  stipes  12|  in.,  frond  15  in.  by  10  in.,  with  only  13  pairs  of 
pinnae  which  are  nearly  1 in.  broad.  The  number  of  sori  on  a group  of  veins 
(or  segment  j varies  in  this  specimen  from  1 pair,  near  the  apex  of  a pinna,  to  7, 
or  even  9 pairs,  about  the  middle.  Five  pairs  seem  about  the  maximum  on  the 
narrower  pinnae  of  other  specimens. 

Nephrodium  hirtipes , Hook,,  is  Aspidium  hirtipes , Blume,  Enum,  PL  Jav.,  Fil. 
148  ; and  it  is  said  also  to  be  Aspidium  atratum , Wall.,  Cat.  380  ; but  ! find  that 
of  three  sheets  in  the  Wallichian  collection,  in  the  Linnean  Society’s  Herba- 
rium, one  (named  A.  atratum  by  Wallich  himself)  is  AT.  parallelogram  mum,  Kze. 
(iV.  patentissimum,  Wall.),  and  so  is  another— not  named  atratum  by  Wallich. 
The  third  sheet,  named  by  Wallich  “ Aspidium  atratum,  Napalia  1821,”  is 
N.  hirtipes  : the  specimen  is  16  in.  broad,  but  it  is  incomplete  : one-fourth  or 
one-third  of  the  frond  is  missing  ; there  are  12  pairs  of  pinnae— up  to  1 in.  br., 
cut  down  £th,  more  or  less  : veins  4-5  pairs  in  a group  ; segments  with  a beak  ; 
scales  long,  narrowing  upwards,  very  dark  brown,  to  black  high  up.  The  vdnlets 
in  TV.  hirtipes  are  all  simple  and  stop  short  of  the  margin  : those  in  N.  parallelo- 
grammum  are  all  forked,  and  they  project  beyond  the  margin,  forming 
small  teeth  ; and  the  segments  are  not  “ beaked.”  In  the  British  Museum 
Herbarium  there  are  many  specimens  of  N,  hirtipes  named  A.  atratum  (by 
Wallich  himself  ?)  : none  of  these  are  from  the  westward  of  Nepdl ; and  none, 

I think,  are  N,  Gamhlei , my  next  species. 

4.  N.  Gamble!,  n.  sp.— Plate  VII.  (See  Tart  II.,  p.  533.) 

5.  N.  gracileseeng  Hook. ; Syn.  Fil.  262  ; 0,  R.  513  ; Bedd.  H.  B, 
234. 

N.-W.  P.  : 7.  Qarh.— Phedi,  E.  of  Landour,  4-6000',  Duthie  1881. 

Distbib.— Asia  : (Him.),  Nepal  and  Sikkim 6-8000',  “not  common,”  C.  B.  Clarke; 
Assam— Griffith  ? Khasia  4000',  plentiful,  C.  B.  Clarke.  S.  Ind.— fide  Clarke  and 
Beddome,  Ceylon,  Java,  China,  Japan, 
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I have  two  plants  of  this  from  Mr.  Duthie,  one  without  a ticket,  but  both 
are,  I believe,  from  the  Tehri  Garhwal  locality.  Both  are  sterile.  They  are 
tufts,  on  an  apparently  erect  caudex.  The  stipes  are  glabrous  ; and  the  veins 
are  distant  and  simple.  Some  stipes  are  longer  than  the  fronds.  Clarke  makes 
three  varieties  besides  the  type  : the  Garhwdl  plant  may  be  h s var.  decipims , 
which  Beddome,  in  his  Hand-book,  thought  might  be  a distinct  species,  but, 
in  the  Supplement  to  that  work,  retained  as  a variety.  In  their  “ Supplemen- 
tary Note  on  the  Ferns  of  Northern  India,”  read  before  the  Linnean  Society 
3rd  November  1881,  (Journ.  Linn.  Soc.  XXV.)  will  be  found  descriptions  of 
five  varieties  or  forms,  (including  the  type  ?)  of  this  species,  introduced 
thus : — 

“ Varietates  et  formas  a C.  B.  Clarke  sub  unica  specie  enumerates, 
ex  sententia  Beddome  2,  vel  3,  ex  sententia  Bakeri  3 vel  plures  species 
bonas  constituunt : sed  species  a Baker  propositas  cum  species 
Beddomei  non  conterminae  sunt.  Sequitur  enumeratio  formarum — ” 
for  which  I must  refer  to  the  paper  itself.  In  his  “ Summary  of  New  Ferns  v 
of  1891  Me.  Baker  does  not  allude  to  this  joint  paper,  but  merely  says  that 
Mr.  Clarke  in  his  original  paper  of  1880  describes  three  Himalayan  varieties. 
And  Beddome,  in  his  Supplement  of  1882,  refers  to  Clarke  and  Baker’s  joint 
paper  only  by  implication,  gives  two  varieties  besides  the  type,  and  separates 
another  as  a distinct  species.  I have  not  seen  this  fern,  or  any  of  its  varieties 
growing*  and  as  none  of  these  authorities  has  given  a habitat  for  any  of 
them  west  of  Nep&l,  I might  say  no  more  than  that  the  fern  I give  here  is 
quite  distinct  from  any  other  on  my  list,  and  that  it  is  new  to  N.-W.  India. 
In  this,  as  in  many  other  cases,  I consider  the  mode  of  vernation  all  important ; 
and — notwithstanding  the  statement  in  the  Synopsis  Filicnm — I find  that 
in  all  the  specimens  named  N.  gracilescens , Hook.,  and  var.  dedpims , this  seems 
to  be  the  same,  namely — rhizome  decumbent  or  horizontal,  slow-growing, 
throwing  up  fronds  in  tufts,  and  dying  off  behind,  probably  annually.  A. 
glanduliferum , K>e.,  is  undoubtedly  a distinct  species,  for  it  has  a widely  creep- 
ing and  branching,  slender,  rhizome,  which  I should  think  must  continue  to 
throw  up  fronds  at  intervals  (of  distance)  for  a whole  growing  season  at  least, 
and  in  a moist  climate,  probably  without  cessation,  though  the  hinder  part 
must  also  continually  be  perishing.  Mr.  Clarke  called  this  fern  N.  repentidum 
n.  sp.,  until  he  found  that  it  had  already  been  named  and  described. 

6.  N.  calcaratum,  Hook. ; Syn.  Fil.  274.  Aspidium  calcaratum  Bl. 
En.  Fil.  Jav.,  p.  159.  - 

N.-W.  P.  : Brit.  Garh . : Bhainskil,  near  Parewa,  Kotal  Range,  about  8000',  Coll. 

I n&yafc  (native  collector),  June  1902,  No.  26048  of  Saharanpur  Herbarium  $ N.  Ov,dhy 
Forests,  R.  Thompson  1870. 

Distbib. — N.  India  to  Ceylon,  Burma,  Hong  Kong,  Philippines , Malaccas . 
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Mr.  Thompson’s  specimen  in  Eew  was  nai  N,  calcaratum,  Hook.,  by 
Mr.  Baker,  but  Mr.  Clarke  afterwards  marked  it  “ typical  falcilobum,”  which 
Mr.  Baker  gives  as  a synonym  of  calcaratum . The  plant  recently  found  in 
Garhwal  agrees  fairly  well  with  the  description  in  the  “ Synopsis,”  which  is  as 
follows 

M St  densely  tufted,  stramineous,  villose  above  ; fr.  1 ft.  1,,  3*— 8 in. 
br. ; pinnae  spreading,  2-4  in.  1.,  f — f in.  br.,  cut  down  two-thirds  or 
more  to  the  - rhachis  into  oblique,  subfalca^e,  linear-  oblong,  acute  or 
blunt  lobes  ; colour  dark-green  ; rhachis  villose  ; texture  villose  or  sub- 
coriaceous  ; under  side  more  or  less  villose  ; veinlets  3-6  on  each  side  ; 
s&ri  medial ; invot  glabrous,  persKmt.  Hk.  Sp.  4,  p.  98.  N.  falcilobum, 
Bk.  Sp.  4,  p.  108. 

Mr.  Clarke  does  not  give  N.  calcaratum  as  a species,  but  instead  sets  up 
N.  dliatum , 0.  B.  Clarke  (Aspidium  ciliatum,  Wall.  Cat.  351)  = N.  sericeum) 
J.  Scott,  Syn.  Fil.  p.  494  ; and  he  also  gives,  as  a separate  species,  N . falcilobum. 
Hook.,  which  he  says  differs  from  N.  (Lastrea)  calcarata , Bedd.  F.  S.  I., 
t.  246,  and  from  Blume’s  Javan  Asp.  calcaratum , in  the  auricled  stipe,  the 
cutting,  the  venation,  the  sori,  and  the  involucres — ie.,  in  almost  every  par- 
ticular, and —it  might  be  added,  in  the  colour,  which  in  N.  falcilobum  seems 
to  be  pale  green. 

[No  fern  corresponding  to  N.  premium.  Baker,  with  erect  caudex, 
tufted  stipes,  prominent  glands  at  base  of  pinnae,  and  lower  pinnae 
gradually  reduced,  is  found  in  N.-W.  India,  so  far  as  I know.  The 
specimens  in  herbaria  so  named  as  having  been  found  in  that  region 
all  belong  to  the  next  two  species,  Nos.  7 and  8.] 

7.  repens,  n.  sp*— Hope  Plate  VIII.  (see  Part  II.,  Vol.  XII,  No.  3, 
p.  535). 

Add,  under  Disteib.— Assam— -Shillong,  C.  B.  Clarke  No,  44652,  6—1887. 

Chain— Yunnan  A.  Henry  10094,  presented  to  Eew  1900. 

8.  N.  xylodes,  Kunze  in  Linnaea,  XXIV.  281  (under  Aspidium ) ; 
N.  prolixum , Baker,  0,  N.  tylodes , Kze.  (under  Aspidium),  Syn.  Fil.  268  ; 
N,  jnolixum,  Hk.  and  Bk.,  C.  R.  516.  Lastrea  ochthodes , Kze.,  var.  £ tylodes . 
Kze.  (under  Aspidium),  Bedd.  H.  B.  240. 

Punjab  : Mandi  State,  near  Dehlu,  5000',  Trotter. 

N.-W.  P.:  D.  D.  But.'—  Ridge  west  of  Mussooree  5000',  Mackinnona  1878.79. 
T.  Gark.— Mantargadh  6000'  Gamble  1898  ; B,  Garh.,  Mrs.  Fisher  j Xurnaun— near 
Naim  Tal,  Wigram  Money,  Hope  1861 ; Almora  5500',  Trotter  3891;  Kot»Ganti  Ridge 
6500",  MacLeod  1898. 

Distbib.— Asia  : N.  Ind.  (Him-)-  Sikkim,  Levinge,  1871.  S,  Ind.— Mts.,  rare 
Oeylon. 

Kunze  named  his  plana  xyiodes ; but  in  the  “ Linnaea”  two  pages  further 
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on,  he  referred  to  it  as  A tylodes , and  subsequent  authors  perpetuated  the  mis- 
take. Moore,  in  the  unpublished  MS.  of  his  Index  Filmm9  noted  the 
mistake— -as  Mr.  Baker  has  shown  me. 

Kunze’s  long  description  of  Aspidium  xylodes  shows  clearly  that  it  is  the 
comparatively  rare  Indian  plant,  with  sori  close  to  the  costa.  The  rhizome  was 
unknown  to  him,  and  he  had  not  seen  a complete  stipes.  .He  calls  attention  to 
the  callus  ” at  the  base  of  the  pinna,  which  is  much  longer  than  the  “ gland  ” 
in  N.  ochthodes.  He  says  of  this  callus — “ adhuc  saepe  neglecto,  insignem  . . 
Hinc  ultimo  proxime  affino  nostrum  differt  : fronde  firmiore,  supra  nitida  est, 
excepta  costa  supra,  glabra,  basi  abrupte  contracta  ; soris  non  conjunctis,  nec 
margine  approximatis,  ad  costam  productis,  indusiis  magnis,  glabris,  venis 
omnibus  apice  incrassatis,  rhachi  subtus  stipitisque  glabriusculis  seu  glabris.” 
The  gland  or  callosity  is  not  visible  on  the  upper  aspect  of  the  frond,  and  the 
pinna  appears  to  be  attached  to  both  it  and  the  rhachis  of  the  frond.  That  the 
“ callus  ” is  remarkable,  as  Kunze  said,  is  shown  by  the  fact  that  in  some 
specimens  it  is  all  that — below  the  perhaps  single  pair  of  leafy  auricles— 
is  left  down  nearly  to  the  caudex  to  represent  pinnae.  In  other  speci- 
mens there  is  just  the  merest  trace  of  lamina  besides  the  “ callus.”  But  I am 
bound  to  state  that  a specimen  in  the  Levinge  collection,  collected  by  him  in 
Sikkim  in  1871,  has  butterfly  auricles  on  the  incomplete  stipes.  Another  small 
plant  got  bv  Mr.  Levinge  below  Darjiling  shows  a section  of  an  upright 
caudex. 

This  species  grows  to  a very  large  size,  as  is  shown  even  by  the  incomplete 
specimens  I possess  and  have  seen.  The  breadth  of  frond  in  specimens  found 
by  the  Messrs.  Mackinnon  to  the  west  of  Mussooree  is  jvs  much  as  2£  feet ; and 
the  stipes  is  more  than  2|  feet  in  length.  The  pinna;  are  sub  patent,  the 
lower  few  pairs  becoming  depressed,— the  lowest  pair  very  much  so,  and  nar- 
rowed at  the  base,  though  the  medial  pinnse  have  the  lower  segments  consider- 
ably longer  than  those  above  : width  of  pinna?  up  to  1 J inches.  Kunze  says— 
“ Stipes,  quam  integrum  non  vidi,  et  rhachis  basi  saepe  pennam  anserinum 
crassitie  ajqunt.”  The  rhachis  of  one  specimen  I have  is  T%  in.  br.  (where  the 
pinnse  suddenly  cease),  as  flattened  by  pressing  ; and  the  aurided  part  below 
that  point — split  to  facilitate  drying  in  the  press — broadens  downwards  until 
one-half  is  £ in.  and  the  other  f in.  wide,  and  these  are  not  quite  flat ; so  that 
the  circumference  of  the  rhachis  near  its  base  must  have  been  more  than  in., 
and  the  diameter  about  ‘4  in.  The  size  of  the  stipes  I cannot  estimate. 
Mr.  Trotter’s  specimen  from  the  Punjab*  in  my  possession,  is  very  different  in 
size,  but  yet  is  unmistakably  the  same  plant ; it  is  only  2 feet  1 inch  in  total 
height,  the  rhachis  auricled  (or  glanduliferous)  almost  to  the  caudex,  which  is 
erect,  with  stipes  tufted  : the  frond  only  6-7  in.  br.,  and  the  pianss  osny  about 
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£ in.  Mr.  Trotter  said,  in  his  “ Ferns  of  the  Punjab,”  (printed  for  private 
circulation),  under  Lastrea  ochthodes , Kze. — “ The  Punjab  form  is  mostly  var. 
tylodes  (Kze.)  Hbk.  p.  240,  with  the  basal  pinnae  suddenly  (not  gradually) 
abortive  and  reduced  to  mere  auricles.”  His  Kumaun  specimen  (in  my  pos- 
session) is  a frond  about  15  in.  1.  by  7 in.  br.,  with  pinnae  up  to  § in.  br.,  and 
there  is  no  apparent  stipes,  the  glands,  6r  representatives  of  pinnae,  running 
down  close  to  the  caudex,  which  is  erect  with  tufted  stipes. 

It  is  curious  that  the  intervals  between  the  auricles  or  glands  in  this  species 
decrease  in  length  near  the  caudex,  in  my  large  specimens  at  least,  instead  of 
increasing  as  is  the  normal  habit  of  a fern.  The  pinnae  are  cut  down  five- 
sixths  of  the  half  width,  thus  leaving  room  for  only  one  pair  of  veins  to  approach 
those  of  the  adjoining  segments  below  the  sinus,  where  they  merge  in  a 
thickened  web  which  strengthens  the  base  of  the  sinus.  There  are  from  8 to 
15  pairs  of  veins  in  a segment,  according  to  the  size  of  the  frond,  all  simple, 
and  very  conspicuous ; and  all  except  the  upper  one  or  two  pairs  are  soriferous 
for  half  the  length  of  the  pinna,  the  apices  of  segments  and  pinnae  gradually 
becoming  bare.  The  sori  are  small,  closely  costal  in  one  row  on  either  side, 
the  lower  two  or  three  pairs  diverging : they  are  in  large  specimens  didy- 
mochlaenoid,  or  fadyenoid  in  shape,  with  the  involucres  persistent  andlongo- 
hippocrepiform  like  the  sori.  The  whole  frond  is  very  stout  in  texture, 
glabrous  and  glossy— only  the  rhachises  being  somewhat  pilose  or  do^ny.  The 
stipes  and  rhachises  of  large  specimens  are  sometimes  pinkish  in  colour,  which, 
with  the  deflexed  lower  pinnae,  gives  a resemblance  to  Polypodium  erubescens , 
Wall. 

Beddome,  in  his  Handbook,  said  of  this  fern  that  he  believed  it  quite 
entitled  to  rank  as  a species  : he  had  both  it  and  N.  ochthodes  in  cultivation 
for  many  years,  and  ssid  that  Mr.  Thwaites,  who  cultivated  them  in  Ceylon, 
considered  them  distinct  species.  But  in  the  Supplement  to  his  Handbook 
Beddome  says,  under  L.  ochthodes — “ Omit  the  Ceylon  locality,  Thwaites1  fern 
being  Nephrodiim\  externum .”  As  Colonel  Beddome’s  field  of  cultivation  was, 
presumably,  in  the  Madras  mountains,  I consider  it  proved  that  both  ochthodes 
and  xylodes  have  the  same  habit — “ caudex  erect,  stipes  tufted,”  for  he  could 
not  have  cultivated  them  for  many  years  without  having  observed  the  nature 
of  the  caudex  o^  rhizome;  and  it  is  clear  that  he  had  not  got  JN.  repens . 
Another  inrerenc  from  the  passage  quoted  above  is  that  Beddouue  maintains 
Ceylon  as  a habitat  for  N.  xylodes , though  not  for  N.  ochthodes.  Mr.  G.  Wall 
seems  to  give  only  the  former  as  a Ceylon  plant,  and  says  it  is  common  in  the 
higher  forests  of  the  Central  Province.  A specimen  of  N.  xylodes  collected  by 
Levinge  in  the  Pulney  Hills,  Madras  Presidency,  has  an  erect  caudex,  with 
tufted  stipes,  like  Trotter’s  specimens  from  the  Punjab  and  Kumaun. 
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9.  N.  TlielypteriS,  Dew. ; Syn.  Fil.  271  ; C.  R.  517,  Lastrea 
TMypteris , Zto.,  Bedd.  B.  B.  241. 

Kashmir  : H.  & T.  in  Herb.  Brit.  Mus. ; Bandipur  5600',  Jacquemont,  T.  T.  ; 
Srinagar— City  Lake  6600',  Levinge  1876,  Gammie  1891;  Gh&ntamula  6000', 
McBonell  1891;  “all  through  the  Lolab  Yy.  6000', v MacLeod  1891;  Punjal, 
McDonell. 

Punjab  ; Chamba — Chenab  Yy. ; Kaji&r  Lake  6000',  McDonell  1885,  Kajl&r  bog 
6500',  Trotter  1887  ; Simla  Reg.— Kun&war  T.  T. 

Distrib. — N.  Amer. ; Canada,  common  ; U.  S„— as  far  south  as  Texas  and 
Florida ; Bermuda.  Eur. : “ throughout  N.  and  Centr.  Europe  ; rarer  towards  south  : 
absent  from  Spanish  Pemnsula,  and  rare  in  Italy,  but  found  in  Corsica.  England 
widely  distributed,  but  not  common  : Scotland— infreqUt.  : Ireland— rare  and  local, 
though  found  in  many  widely-separated  localities (Britten  in  ‘European  Ferns  '). 

Asia  : Palestine.  S.  India— Nilgiris,  in  swamp  near  Ootacamund  7000'.  Turkestan, 
Amurland,  and  Mandschuria.  Japan.  Australasia — New  Zealand.  Afr.  : Angola  ; 
Cape  Colony.  Natal.  Transvaal.  E.  Matabeli  Land.  Madagascar. 

The  wide-creeping  rhizome  and  roots,  and  young  stipes  and  fronds 
before  they  develope  are  very  black,  as  is  also  the  lower  inch  or  two  of 
the  stipes  of  fully  developed  fronds.  This  is  in  striking  contrast  with  tk>  pale 
yellowish  green  of  the  fronds. 

10.  N.  FiliX-mas,  Rich.  ; Syn.  Fil.  272  ; C.  R.  519.  Lastrea  Filix- 
mcts , Linn,  (under  Polypodium ),  Bedd.  H.  B.  248. 

Trans-Ind.  States  : Baraul — Lowari  Pass  9500'  Dr.  Harris,  1895. 

Kashmir  : Pir  Panjal — “ in  excelsioribus,  toigrentis,  prope  Hirpour,11  Jacquem. 

38  (No.  586),  small  but  typical  ; Rembi&ra  Vy.  65.7000',  Trotter  No.  191,  1888  ; 
Lidderwat  9000',  Trotter  No.  404,  1889  ; Kitar  Daji  6000',  and  Sarpat  10,000',  Mc- 
Donell 1891  ; Kachal  Pass  10,000'  and  Dangiara  6500',  McDonell  1894  ; Bing  N61a 
8000',  and  Kashmir  (loc.  ?)  MacLeod  1891  ; Katnrr  Vy.— above  Gumin  Village 
10-11,000',  Duthie,  No.  12524,  1892. 

Punjab  : Chamba— Ravi  Vy.,  Chatri  Forest  9500',  McDonell  1882,  Barmaur 
9000',  McDonell  in  Herb.  Gamble  ; Kullu— Jalori  Pass.  9000',  Trotter  1887  ; Simla 
Region— Hatu  Mt.,  Bliss  1891  ; Basahr,  Brandis  in  Herb.  Hort.  Sahar. 

N.-W.  P. : T.  Garb,.— Dwantigadh  8000',  Gamble  No.  24235,  1898  ; (loc.  ?)» 
Herschell. 

Distrib.  - Amer.  : from  Greenland,  westward  and  southward,  along  the  Rocky 
Mts.  and  Andes  to  Peru  (but  this  includes  N.  patentissima  : see  No.  10  below).  Eur.  : 
throughout.  Asia  N.  l eastwards  to  China  and  Japan.  Afr.  : Abyssinia  ; Azores  and 
Macaronesia. 

Reddome  in  his  Handbook  (1883)  gave  as  a synonym  for  this  species  Lastrea 
odontoloma , Moore  (which  he  had  figured,  though  but  imperfectly,  in  his  F. 
S.  1,  tx  114),  remarking  that  it  was  typical  Filix-mas . In  the  Handbook  the 
reference  is  to  t.  14  of  F.  S.  I.,  and  this  misprint  is  repeated  in  the  Supplement 
of  1892,  in  which  Moore’s  plant  is  given  as  Lastrea  F.-mas , var.  odontoloma , 
Moore.  Elsewhere  in  the  Supplement  Beddome  says  the  name  odontoloma  was 
given  by  Moore  to  Clarke’s  var.  2 , normahs  of  F.-mas.  * Moore,  being 
12 
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familiar  with  F.-mas  in  all  its  forms,  of  course  saw  at  once  that  Clarke’s 
plant  was  a distinct  species,  and  named  it,  as  a species,  accordingly.  Beddome 
then,  in  his  Supplement,  said  that  the  European  type  of  N.  F.-mas  did 
not  occur  in  India.  And,  partly  misled  by  the  heterogeneous  mass  of  plants 
named  F.-mas  in  herbariums,  and  because  the  Kashmir  and  Punjab  speci- 
mens above  cited  had  not  (except  Jacquemont’s,  which  I had  not  then  seen) 
then  been  found,  I used  to  say  the  same.  But  there  is  no  longer  room  for  the 
slightest  doubt,  Trotter’s  plant,  from  the  Rembidra  Yy.  in  Kashmir,  which 
he  noted  as  growing  “ in  circular  patches,  like  great  shuttlecocks,”  struck  me, 
and  I then  saw  that  his  plant  from  Kullu,  gathered  previously  in  1887,  was 
the  same.  Shortly  afterwards  I found  in  Mr.  Gamble’s  collection  two  fronds, 
collected  by  Mr.  McDonell  in  Chamba  in  1882,  which  Mr.  Levinge  had  correct- 
ly named  N.  F.-mas , — one  as  a variety.  And  Trotter’s  discovery  in  Kashmir 
was  followed  by  collections  made  by  McDonell,  MacLeod,  and  Duthie  in  1894. 
There  is  considerable  difference,  in  this  material,  in  the  colour  of  the  scales  on 
stipes, — those  on  some  specimens  being  very  dark,  and  those  on  others  very 
pale, — and  some  difference  in  cutting  ; but  I think  all  the  specimens  I have 
noted  above  can  be  matched  from  among  European  specimens,  I have 
separated,  under  the  next  species,  N.  parallelogrammum , Kuuze  (under 
Aspidium ),  not  only  Aspidium  patentissimum,  Wall.,  but  also  Clarke’s  varieties 
Nos.  3 and  5,  khasiana  and  fibrillosa , because  I do  not  think  they  can  be 
brought  under  N.  F.-mas.  Other  plants,  either  given  as  synonyms  or  un- 
warrantably degraded  to  the  rank  of  varieties  of  N.  F.-mas  in  the  Synopsis , 
or  by  Clarke  and  Beddome,  will  be  found  given  as  distinct  species  where  I think 
they  ought  to  be  put. 

I am  aware  that  pteridologists  are  not  agreed  that  even  the  European  forms 
of  F.-mas  all  belong  to  the  same  species,  but  I will  not  go  into  that 
question.  I could  sort  the  above-cited  specimens  into  N.  F.-mas  and  N.  pseudo- 
mas  ; but  as  I have  not  seen  any  of  these  forms  growing  in  India  I think  it 
better  not  to  do  so,  especially  in  view  of  my  treatment  of  the  so-called  varieties 
I have  placed  under  the  next  species.  Hooker  said,  in  the  * Species 
FiUcum  ’ : — “ East  India,  continental.  The  normal  form  is  perhaps  the  least 
common,  and  mainly  confined  to  N.-W.  India,  often  at  great  elevations, 
Jacquem.,  Edgeworth,  S.  & W.,  Wallich  (Aspidium  patentissimum , Wall. 
Cat.  340),  Sikkim,  alt.  8-10,000',  and  even  15,000' (and  then  small)  Hk.  Fil. 
et  T.  Niliriris,  Wight,  Bedd.  Nepdl  Wall.,  var.  $ is  perhaps  the  next 
most  common.” 

11.  N.  parallelogrammum,  Kunze  (under  Aspidium ),  in  Linnsea 
xiii.  p.  146,  N.  Filix-mas.  Rich.,  var.  (3  parallelogrammum , Hook.  Sp.  Fil, 
iv.  116  ; “ pinnate  or  rarely  subpinnate,  their  segments  oblong-parallelogram , 
very  close  and  compact.  ” 
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The  following  are  extracts  from  Kunze’s  description  * 

“ 761,  b — fronde  lanceolate,  coriacea,  pinnato- prof  unde  pinnatifi  da, 

pinnis  alternis  approximate,  horizontalibus,  oblongis  acuminatis  ; acumine  inciso- 
serrato,  laciniis  imbricatis,  oblongis,  truncatis  subparallelogrammis,  margin- 
atis,  apice  falcato  irregulariter  argute  dentath  ; soris  inter  costulam  et 
marginem  meJiis  ; costulis  costisque  subtus  laxe  ; rhachique  stipitique 
salcatis  utrinque  dense  fusco-grandi-paleaceis.  ” 

“ E regao  Mexicano  miserunt  Hegewiscb  et  de  a Kawinski  ( Herb.  Leucae 
annm). 

“ Ad  Preslii  Lastreas  $ 2.  Thelypteris  pertinet,  et  A.  filici-mari  Sw.  prope 
accedit.  Hiffert  vero  : fronde  coriacea,  pinnis  approximatis,  laciniis 

imbricatis  truncate  apice  argute  dentatis,  soris  cosiulae  minus  approximatis, 
paleis  frequentibus,  elongatis,  indusiisque  fuscis.  Aspidium  paientissimwn 
Wallich  : fronde  coriacea,  pinnis  approximate,  rhachique  paleacea  conveniens, 
differt  laciniis  majis  elongatis,  basi  latioribus,  apice  distantibus.  Laciniis 
basris  abrupte  majoribus,  iuceeve,  et  forme  laciniarum  differunt.  ” 

a . Forma  hhasiana. 

N.  Filix-mas,  Rich.,  var.  n Khasiana,  Clarke  in  ‘ Review/  519,  t.  69,  fig.  1. 
“ Stipe  and  main  rhachis  with  many  linear  blackeh  scares  ; frond  oblong- 
lanceolate,  very  little  narrowed  at  base  ; pinnse  approximate,  patent,  the  lowest 
equal-sided,  cut  down  to  the  midrib  ; secondary  pinnae  narrowly  oblong,  very 
close  and  regular,  glabrous  beneath,  rounded,  finely  serrulate  at  the  apex  ; 
sori  not  large.” 

Punjab  : Chamba— 9000',  McDonell ; Simla  Region— ridge  east  of  Simla  8500 
Blanford. 

N.-W.  P.  : D.  D.  Diet. — Jaunsdr,  Mandali  8000',  Gamble  1895  ; T.  Garh. — Nag 
Tiba  Mt.  Mackinnons  1878-79  ; B.  Garh — Mrs.  Fisher  above  Dhak&ra,  Duthie’s  collr 
1879,  Herschel  1879,  and  Gollan  1880. 

Distbtb. — Asia:  N.  Ind. — Assam:  Khasia,  alt  4-6000',  common,  Clarke  j 
Kohima,  alt.  6,000',  Clarke . 

Clarke’s  type  specimens  of  his  var . hhasiana  in  the  Kew  Herbarium  seem  very 
distinct  from  N.  patentmimu/n,  Wall.;  but  in  the  Journ.  Linn.  Soc.,  H89,  p.  94, 
referring  to  the  specimen  from  Kohima  cited  above,  he  says  : — “ This  is  very 
large,  and  not  distinguishable  from  some  of  var . patentissima  (sp.  Wall.)  from 
the  Central  Himalaya.  The  Khasi  examples  of  var.  patentissima  have  a soft, 
thick  stipe  with  pale  yellow-brown  scales.”  One  of  the  Mackinnons’  specimens 
from  Tehri  Garhwal  also  is  longer  than  most  ; frond  25  in.  1.,  by  9|  in.  br 
near  the  base  ; lowest  pair  of  pinnae  almost  1|  in.  br. ; and  another  is  but  16 
in.  1.,  by  8i  in.  br.  at  base.  Mr.  Gamble’s  specimen  is  19£"  X 8|"  ; but 
Mr.  Blanford’s  is  only  15  in.  1.,  by  4|"  br.,  and  it  may  not  be  Mr.  Clarke’s 
plant. 
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In  the  *4  Review  ” Mr.  Clarke  remarks  “This  is  the  fern  described  by 

Milde,  Fii.  Europ.  12  2,  lines  3—6  from  the  bottom  of  page.  It  is,  as  Milde  states 

m 1 j wmxh  . • . s ^aaoido.aijdHfijxtp  cpd  oraa  gimsdl  • TT1 

allied  to  var.  patentissima  : but,  on  the  other  hand,  very  near  N.  eiongatum , Hk, 

and  Or.  Ic.  Fil,  t.  234;  Aspidium  eiongatum,  Milde,  Fil.  Europ.,  124.” 
But  khasiaaa , and  eiongatum , Hk.  and  Gr.,  seem  to  me  distinct  enough. 
Though  the  frond  of  both  is  truncate  at  the  base,  the  scales,  both  on  stipes  and 
frond,  differ  altogether,”  Forma  khasiana  seems  to  have  a comparatively 
long  (sometimes  nearly  as  long  as  the  frond)  and  slender  stipes,  and  more 

/ fJffjQjp 

numerous  veins  in  a segment  : segments  finely  toothed  and  not  so  squarely, 

, , ,,  ' c i b .tornft  ihsiqvtedT  , ■ ^ssn^  '■■■  ' ?> 

ended  as  those  of  f.  patentissima. 

r uf  , 9{m  • ■ ■ 900fi 

e>.  Forma  patentissima. 

N.  Filix-mas , Rich.,  Mr.  4 patentissima , C.  R.  520.  Aspidium  pateniissimiim 
(sp.),  Wall.  Cat.  340.  44  Stipe  shaggy,  with  linear  yellowish  pales  often  §— | 

in.  long  ; frond  4—^ 6 feet,  narrowly  oblong-lanceolate,  widest  near  the  middle 

,,  , nuiiu  lain  9oxqfi  .endnhiftal  ism  .aitenoB  eirem  bi  . , 

suddenly  narrowed  near  the  base,  pinnae  patent,  very  coriaceous,  cut  down 

nearly  or  quite  to  the  midrib  ; segments  oblong,  obtuse,  subentire  or  minutely 
serrulate,  glabrous  beneath,'- 4tM‘ ' much  incurved  when  dry".... 

* Aspidium  jiMacilffi a Don, 

Spreng.  Syst.  IV.,  104  and  Suppt.  320.  1 Bh6tln^6‘:lSimla,  alt.  6-9000', 
common.  Khasia,  alt.  5000'.  bswoT,M  W 

•ti.-w.  P.  ! D.  D.  MOWl&Mj T.-  Oath.'  8-12,0)00', 
Maiekinnohs,  7-80G0V  thie  Mist'.  -Fishs* ; 

Kumaun— Griffith  ; Kalimundi  and  near  Milam  8-11,600',  S.  & 

Davidson*  Ddthj^;M^^eod«;;>^ 

• Distbib. — Amer.  : W.  Ind.,  Jamaica  7830',  Dr.  D.  Morris  ; Mexico,  G^t^ala, 

Ecuador,;  Iferu,  New  Grenada,  atfdcBrazil  (near  s.ufftpM  p£  -Qrgan  Mts;}.  4<tji:^.^nd. 
(Him.),  Nepll,  Sikkim,  and  Bhotan*  > 

S.  Ind. — Nilgiris  : common  about  Ootacamund;(2?®d40<oO  hn.n  IenostoH  07 Si 

This  seems  to  be  a larger  form  M^MiparaRdogrummum^  than  either  % above, 
or  c9  which  follows,  and  4 shaggy  * is  not  a bad  epithet  to  apply  to  it^  The 
pinnae  are:  very  patent,  becoming  deflexed  towards" 1 the  base  dfhthe  frt)fid.  ; The 
fronds  are  sometimes  as  lanceolate  as  a frond  call  be  whose ^ihtote  do -hot 
dwindle  down  to  auricles  at  the  base and  I Think  Clarkr  mdant 44  Midenly 
ceasing  nt  thei  base, instead  of;44  suddenly  as  4ee$>uts 

it.  Tehri  Garhwil  specimens  S^’fee^lifi^pfe^  1- TbfeT  broiid, 

and  perhaps  longer,  tapering  gradually  downwards  to  -if.  iiiyi  br.,  below*  which 
’theiWalS  So  aurEiei2  hnorl  ; dgom  nsd^  isgnoi  ex  oebs  IhwffrflO  hrisT  moil 
Milde,  Fil . Europ  r,  gives  synohym  of  Ms 

var.  6 XifMFMkdj  :p&WMffi$y  Md6fe#naitl%rM^ird  mentions!  a fqrin  Ifrom 
Khasia  (vffii  kbksitiria,  fide  Clate). ^ His  vn^eti^  nf  ar &d^p^gmiinnih 

Milde  ; (2)  crenatum  Milde  ; (3)  deorso-lobatumy  Moore;  (4)  incisum , Moore; ; 


.jL  «-sqN! 
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(5 ) Heleoptms,  Brockhausen  ; (6)  palewum^aimtissimum,  Wall, ; (7 ) Maaefcii, 
Milde;  (8)  glanduksum , Milde ; (9)  Duricei , Milde.  llooker,  in  his 
■A  Species  Filicum,  * Tgays  his  moy iqfM  F.-mas)  pamllelogr.  is  perhaps  the 
next  (sic)  most  common  in  the  Bast  Indies,  and  from  localities  too  numerous  to 
be  worth  recording,  generally  in  mountain  and  northern  districts,  yet  by  no 
means  confined  to  them.”  Of  the  American  specimens  he  says— •“  All  are 
true  var.  & parallelogrammum , Kunze,  with  long,  criniate,  paleaceous  scales, 
and  quite  parallelogrammic  close-placed  segments  and  coriaceous  fronds.  One 
locality  only  seems  to  be  recorded  in  the  West  Indies  fpr  AT.  F.-mast  and  that 
is  in  Jamaica,  Dr,  Morris’s  ticket  is  : J.  P.  £28,  from  Director,  Public Gardens 
and  Plantations,  Jamaica.  This  appears  to  come  nearest  to  Nephrodium  Filix - 
mas.  In  any  case  it  is  new  to  our  collection,  and  so  far  as  I am  aware  not 
before  collected  in  Jamaica.  Found  between  the  Western  and  Middle  Blue 
Mountain  Peak,  7,330  ft.,  March  28,  1885,  I).  Morris,  4-4-85.”  The  specimen 
of  this  in  Ivew  i$s  nearer  N piarallelogr.  than  N.  F.-mas9  but  the  segments  are 
short,  rounded  and  toothed. 


loaoimi  mn 


c.  Forma  fibrillosa. 


ilmommq  $ai8d 


N.  Filix-mas , J^ich.,  var.py,Jibrillosgt  Clarke  in  VReview,.*  p.  520,  t.  70. 
“Stipe  l— -If  in. ; fron$  8—30  in.,  very  ^narrof,. tapering. at  both  ends,  but  not 
attenuated  with  auricles  into  the  stipe  ; stipe  and  main  rhachis densely  clothed 
with  lanceolate-linear,  chestnut  coloured  scales  ; pinnae  patent,  cut  down  to  the 
midrib ; segments  oblong,  obtuse,  serrulate  at  the  apex,  fibrillose  on  the  surface 
beneath.  North-West  Himalaya,  alt.  9-12,000',  from  Kumaun  to  West 
Kashmir ; very  common.” 

Kashmie  : 5-10,000' : common  in  many  places. 

Punjab  : Chamba—'R&vi  Valley  9000' ; Kullu  6-10,000',  Lahaul  12.000',  Trotter  ; 

* ^fooJl  ftrn*f  yo  rrpf  Pt  ; 

Simla  Reg “ The  Chor,v  Kamalhari  and  Hatu  Mts.  96-10, 000\ 

N.-W.  P. : D.  D.  Diet. — Jaunsar,  Deoban  9000',  Herachel  ; T.  Gtifli.-d Ganges  Vy., 
Gangotri  — 11-12,000',  Duthie  ; Kumaun — Davidson^  Duthie. 

s&O  JteiM  _ . l yfiTwris  • , 

and 


some- 

times  in  distinguishing  it  from  Jorma  patentissima.  The  smaller  size  and  very 
dark -coloured  scales  are  perhaps  the  best  characters.  The  degree  of  fibrillosity 
seems  to  depend  on  age  of  specimen.  I have  seen  a good  deal  of  this  growing 
' in  the  Simla  Region,  and  consider  it  quite  distinct  from  N , Fttixmas. 

12.  Nephrodium  Kingii 

: bdostaH  .'0000  JM  Bin&A  :v  ; <J  w~  rA 

is.  N.  serrato-dentatum  n.  sp.-^Plate  X.  (see  Part^IX.  4;;p.  M 2 of 

Wol.  eaidj  ,'000t6I-II  airiiuG  ; ,W  at  .8  f'00StSI  pubIbH  i jsan —rfc^jocn 21 

Brunonianum,  MstvM 

Brunonmna , Wall.,  Bedd.  H.  B.  246.  m iaox.  a nbmr 

.mHllB  .(.miH)  .j&nl  M t »Hk«— .sx&TaxCf 
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Kashmir  : 95-12, 000',  W.  S.  Atkinson  1872,  Levinge  1875,  Trotter  1888,  McDonell, 
MacLeod  1891,  Duthie  1892-93, 

Punjab  : Hazara  Di^.— -Makra  Mt.  11,000',  Trotter  1889  ; Chamba— Upper 
Chenab  and  Ravi  Valleys  11-12,000',  Baden-Powell  1879,  McDonell  1882  ; Pdngi 
12-16,000',  Harsukh  (Sahar.  Herb.  Collr.)  1899;  Kullu,  and  Lahanl  Trotter  (in  printed 
List)  ; Simla  Reg. — Hatn  Mt.,  Trotter  (in  printed  List). 

N.-W.P. : T.  Garh.— under  Srikanta  Mt.,  and  Kuari  Pass  12-14,000',  Duthie ; 
Rumaun — Ralam  12,000',  S,  & W.  1848. 

Distbib. — Asia  : NT.  Ind.  (Him.),  Sikkim  and  Bhotan. 

The  cutting  of  this  fern  is  certainly,  as  Beddome  says,  very  like  that  of 
N.  serrato-dmtatum , but  the  shape  of  the  frond  is  v^ry  different,  and  I see 
no  difficulty  in  distinguishing  between  the  two  species.  The  fronds  of  N,  Bruno - 
nianum  are  oblong-ovate,  sometimes  diminishing  gradually  at  the  base,  or  oblong 
and  narrow,  but  always  narrowing  abruptly  at  the  apex.  A Kashmir  specimen 
in  my  possession  has  a frond  12  in.  1.  by  2%  in.  br.  at  the  broadest — not  four 
inches  from  the  base  : it  remains  2{  in.  br.  up  to  within  2\  in.  from  the  apex, 
being  practically  parallel-sided  for  1\  of  the  total  length.  It  has  about  25  pairs 
of  pinnae  20 — 27  pairs  of  pinnae  seems  to  be  the  normal  number  : 12 — 14  pah-3 
seems  to  be  the- normal  of  N.  serrato  dwtatum,  besides  a sharp-pointed  pinnati- 
fied  apex ; and  the  shape  of  the  frond  of  this  latter  mentioned  species  is  broadly 
lanceolate,  sometimes  almost  deltoid.  The  difference  in  the  clothing  is  very 
that  of  serrato-dmtatum  being  comparatively  scanty.  The  scales  of  JV.  Bru- 
nonianum  are  often  bright  chesnut  coloured,  paler  than  the  black  stipes  and 
rhachis.  The  involucre  is  very  fugacious.  Beddome  in  his  Supplement  of 
1892  says  Mr.  Baker  considers  this  and  N,  barbigerum  as  varieties  of  one 
species, — which  species,  however,  is  not  said. 

15.  N.  barbigerum.,  Hook.  ; Syn.  Fil.  274  ; 0.  R.  252.  Lastrea 
barbigera :,  Hook.,  Bedd.  H.  B.  246. 

AFGHAN.:  Kurram  Vy.— 95-11,00.0',  Aitch.  1879-80. 

Kashmir  : 95-12,500',  Levinge,  Trotter,  McDonell,  Gammie,  MacLeod— “ Common, 
on  north  slopes  of  watershed  between  Jhelum  and  Kishenganga  Valleys ; “ Duthie  ; 
below  Gulmarg  6,000' — “almost  in  the  water  of  a small  rivulet,'  McDonell  1893  ; 
Sind  Valley  10-11,000',  Duthie  1892.  Muzafarabad  Bist.— Inayat  (Sahar.  Herb. 
Collr.)  1899. 

Punjab:  Chamba— Upper  Chenab  Valley,  10,000',  Baden-Powell;  Cheni  Pass; 
11-12,000',  Gammie;  “Chamba,"  McDonell  1882-85  ; Pangi,  Sural  Vy.,  12,500', 
Hursukh  (Sahar.  Herb.  Collr.  1899);  Head  of  Hudan  Vy.,  14,000',  J.  Marten 
1899. 

N.-W.  P.  : T.  Garh.— Kidar  Kahta  Mt.  9000',  Herschel ; Bandarpunch  18-14,000', 
and  Bamsor  Pass  11-12,000',  Duthie  ; B.  Garh.— Joshl  Mat  12,000',  P.  W.  Mackinnon 
Kumaun— near  Ralam  12,500',  S.  & W.  ; Duthie  11-13,000',  three  stations;  near 
Pindari  Glacier  10-11,000',  Trotter  ; Lessar  Pass  16,800',  MacLeod,  a solitary  plant 
under  a rock  in  the  snows." 

Distbib.— Asia : N.  Ind.  (Him.),  Sikkim. 
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McDonell’s  gathering  at  about  6000',  in  Kashmir,  which  he  sent  to  me  for 
confirmation  at  the  time,  and  MacLeod’s  as  high  as  16,800  , in  Kurnaun, 
make  a considerable  vertical  extension  of  distribution.  HerschePs  specimen 
from  T.  Garhwal  is  remarkable  for  its  comparative  nakedness,  and  the  narrow- 
ness and  distance  apart  of  its  segments.  Mackinnon’s  specimen  from  B. 
Garhwal  has  dark-brown  scales. 

The  * Synopsis ’ says  this  and  the  preceding  species  are  closely  allied  to  one 
another,  but  not  likely  to  be  confused  with  anything  else.  Ueddome  doubts 
their  distinctness.  Clarke  points  out  that  the  position  of  the  sori  differs.  I 
find  the  shapes  of  the  two  fronds  to  be  constantly  different  : larUgmim  is 
broad  for  its  length,  and  ovate  : Brunmianum — narrow,  and  generally  oblong. 
The  stipes  and  rhachis  of  Brunonianum  are  black — blacker  than  the  scales  : 
those  of  larbigerum  are  pale-brown  —paler  than  the  scales. 

16.  N.  pandum,  U.  sp.  (see  p.  623  of  Vol.  XII.). 

Add — Punjab  Chamba  State — J.  Marten,  1898.  N.-W.  P.  : R.  Garli. — , 

Mrs.  Fisher. 

17.  N.  ScMmperianum,  Hochst.-  (under  Aspidium ).  N.  Filixrmas, 
Rich.,  Syn.  Fil.  272.  JN.  F.-mas,  var.  <r,  Schimpcrima  (sp.),  Hochst.,  C.  S. 
520.  Lastrea  Filix-mas , var . v ekmgata,  Hk.  and  Gr.,  Bedd.  H.  B.  250  ; 
Lastrea  Filix-mas , var.  Schimperiana , Bedd.  Snppt.  H.  B.,  p.  58. 

Kashmir:  Rattan  Pir  8000',  Trotter  1888. 

PUNJ4B*.  Kullu — Jalori  Pass  N.  9-10,000',  Trotter  1887;  Simla  Reg.  65-8000', 
and  perhaps  higher  : very  common  in  Simla. 

N.-W.  P.  : D.  D.  Diet.— Muesooree  6500',  Hope  1890  (1  plant)  ; Landour  and  to  the 
eastward,  above  v,uuo,  abunaani  ; T.  uarh.—K idar  Kanta  Mt.  6000*  Herschei  ; 
Jnmna  Vy.,  near  Kharsoli  9-10,000',  Dnthie  j B.  Garh .,  Dnthie,  Mrs,  Fisher  ; 
Kwnaun  6-9000',  several  collectors  ; Gori  Ganga  Yy.  near  Buin  8400',  and  above 
Rilkot  10,000',  MacLeod  1898. 

D 1ST  rib. — Aria  : N.  Ind.  (Him.\  Sikkim  and  Bhotan.  Assam—  Khucfa  JUlfSftA* 

“ very  common,'"’  Clarke , Mann  ; Naga  Hills— Kegwima  Edge  7000',  Clarke  1886. 

Beddome  says,  in  his  Supplement  of  1892,  “ The  typical  form  of  this  is  well 

marked, it  is  intermediate  between  cochleata  and  odontolvma, 

Moore.  There  are  two  forms  in  N.  India,  a large  and  a small  variety,  I have 
only  seen  the  latter  (L.  intermedia,  Bedd.  F.  S.  1,  t.  311)  in  Southern  India.” 
The  figure  here  referred  to  does  not  snggest  N.  Schimperianum  to  me.  I think 
this  well-marked  fern  can  afford  to  stand  alone  without  the  support  of 
N.  cochleatum  and  N.  odontoloma,  to  which  latter  species  at  least  it  has  no  sort 
of  resemblance  or  affinity. 

N.-W.  Indian  specimens  seem  to  run  much  larger  than  those  from  Sikkim, 
Assam  and  Madras,  but  some  oithemare  as  small  as  any  from  elsewhere.  One 
of  Trotter’s  plants  from  Rattan  Pir  in  Kashmir  has  five  fronds,  none  of  which 
are  over  7 in.  1.,  including  stipes  : three  of  them  are  fertile.  The  cutting  of  this 
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species  varies  a good  deal,  but  not  with  the  size  of  the  frond.  One  frond  I 

dOfiM  uip  jdxnia  sna  as  qoitffimMmoo 

collected  in  Simla  in  1871,  about  25  in.  1.  by  81  in.  br.,  is  only  bipinnatifid, 

and  the  segments  are  not  lobed— only  slightly  toothed.  Another  I got  at 
Mashobra  (Simla  Region)  in  1886 — matched  by  a frond  of  Strachty  and 
Winterbottom’s  from  Kumaun — may  be  said  to  be  bipinnate,  i.e.,  there  is 

. . . - li.-i  *-  IliBx) 

hardly  any  wing  to  the  secondary  rhachis  in  the  greater  part  of  the  frond, 

though  the  pinnules  are  sessile  with  a decurrent  base.  The  bipinnateness 

A • >1  i . , ,u.  » , , ■ -V  . J3 

decreases  m the  lower  part  ot  this  frond,  and  is  quite  lost  in  the  lower  two 

' m3  m to  noumq  m3  asqJ  Irro  apxnoq;  jBB^oRitej^isnd 


or  three 


tree  pairs  of  pinnae,  as  it  is  towards  the  tips  of  all.  This  frond  is 

■ ' . . . .-ft  owd  dpi  To  2; 


1.  by,  10  in.  br.,  and  1ms  a stipe  13  in.  1.  The  segments  are  distinctly  lobed, 

1 VV  1 U i U J rill  • Vr  A , , 3 , 

and  the  8—10  lobes  are  toothed.  Ihe  veins  are  distant,  one  to  each  lobe  and 
pinnate  in  the  lobes.  * ~ 1 ~~  “ " ~ 

small, — one  at  the 

, ■ ■ l~  -,  v ‘H  iiJULW 

the  pinnules.  . o 

The  scales  of  N.  Schimpericmum  (the  Indian  plant)  at  base  of  stipes  are 
long,  linear,  in  a dense  mass  ; higher  up  There  are  both  large,  broad,  scales, 
with  fibrillose  twisted  tips,  and  very  narrow  ones.  AIT  are  always,  pale-brown* 
transparent.  The  caudex  is  decumbent,  and  stipes  tufted,  but  not  densely  so, 
and  spreading.  'The  fern  generally  gihws  on  steep  ground,  and  is , -often  rooted 
in  the  clefts  of  rocks ; and  the  fronds  droop  more or  less.  retail  ■ sumhs&h 
I have  seed  quantities  of  if  &hwnpmatium,  if  rnurpvatitm;  Wall.,  and 
N.  odontoloma , Moore,  growing  together,  near  Lahdour,  but  never  the  slightest 

90,1  oJ  nna  -arc  Dead  I)  0#?]  sqbH  asTooeauM— .$%*&  .QL  • .*!  .W».M 

—.«"«» « i imoauruji  tuuu, v avoda  tm&rr3S89 

i wimhm  ,§f 

Abyssinia,  considers  it  imprudent  to  identify  them,  seeh^E  ,that  «thelo%pe  sptent 

lai^^ltcid  H&ondvil  The  type  specimens  dn 

Kew,  from  Abyssinia,  are  wider  below,  and  more  compound,  than  any  Indian1 

' aidd  'to  frrioi.  koiqyd  sdT  tkQBL  io  tomelaqnS  aid  tii  »8?&a  emobbeS 


ones. 


18.  N.  cocllleatum,  Boh  (under  Aspidium).  if  ( Lastrea ) Filix-mas, 
Rich.,  i N.  cothlmtiim,  ^Bon,  Syn.  Fil.  272.  N.  cochleatum,,  Don  (under 
Asjndimi),  G.  R.  521.  Lastrea  Filix-mas,  L.,  vat.  T cochleatum , Don,Bedd. 

H.  B.  250 t : Plate  XXX.  ' aso&  oi  bsm&lw  o-rerf  Qvmft  sdT 

Punjab  : Cka  W &«-^McDonell  ; Kangra  Valley  Dut.  E 4000',  Trotter ; Simla} 

N.-W.  P.  : D.  JJ.Dist.-~ in  the  Dun  (Valley)  1,550'  t9;31$QVye?y  COlja!^Qp,..^wi 
(abundant  in  places T.  Garh.  4-5000',  Duthie,  Hope;  Sahdranpur  Di#f.~6iwalik 
Range,  on  south  side,  MacLeod  ; B . Garh.  Mrs.  FiBher  ; K’umann^  S.  & W.,  Hope 
Davidson,  Duthie,  25-6000V 

!‘~ ^DlSTKiB.-—  Asia  : N.  Ind.  from  (ludh  to  BT&btan  ; -Assam— Khasia  ; Bengal^-Chittai 
gong,  and  Parasnath  Mt.,  bp  to  4000',  very  common.  Burma— A va.  Malay  Pen  ins. 
Clarke  in  Rev.),  S.  Ind.— -Western  Mts.,  2-4000'  (JBedd.  in  H.  B.). 
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PLATE  XXK 


JN.  Fitch  del.  Chitra  Silpi.  C?  Lith 

KEPHRQDKJM  COCHLEATUM  Don. 


1 Base  of  stipes.nat.  stze 
2-  Scales  from  „ , ,, 

3.  „ •>,  „ , * 3 dijon. 

dr.  Portion  of  do.  * 12  dium  . 

5.  Pinna  of  sterile  frotirl,  nat.size 


6.  Pinnules  from  sterile  frond  * 2 diani . 

7.  Pinna  of  fertile  frond,  nat  eize. 

8.  Pinnule  cf*  ,,  , enlarged  3 diam 

0.  Pinna  of  semi -contracted  frond. nat.  size 
10.  Pinnule  of  „ , enlarged  3 chain 
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Wallich  thought  this  feru  so  distinct  from  any  other  that  lie  made  a new 
genus  for  it — Arthrobotrys , meaning,  I presume,  that  the  sorus  or  bunch  of 
sporangia  was  attached  to  the  frond  by  a joint, — and  he  gave  it  the  specific 
name  maa  wpa.  The  involucre  completely  envelopes  the  sorus,  and  the 
whole  bunch  on  a stalk  can  be  detached,  even  in  old  dried  specimens,  from 
the  segment,  the  involucre  being  like  a thin  shell.  Sometimes  it  separates  from 
the  frond  and  turns  upwards,  but  it  is  always  persistent.  The  “ Synopsis  ” 
gives  the  generic  synonym,  and.  also,  Dryopteris,  Schott-  And  Clarke  gives 
Arthobotrys  macrocar  pa.  Wall.,  Cat.  395,  and  A.  avana , Wall.,  Cat.  1034,  as 
synonyms.  Beddome  also  mentions  those,  and  says  that  A.  avana  is  from 
Ava,  with  the  fertile  segments  so  contracted  as  to  be  quite  beadlike.  All  the 
descriptions  state  that  the  sterile  and  fertile  fronds  are  different, y though 
Mr.  Clarke  says  that  barren  fronds  partially  fruit-bearing  are  not  rare,  and 
Colonel  Beddome  that  the  fronds  are  generally  dimorphic.  This  is  a very 
common  fern  in  the  Dehra  Dun,  and  I should  say  that  a partially- 
contracted  frond  is  a very  rare  occurrence.  I c^n  see  in  this  fern  no 
resemblance  to  N.  F.-mas , or  connection  with  that  or  any  other  Lastrea.  The 
general  aspect  of  the  plant,  which  sometimes  grows  in  a thick  l>ed  or  large 
patch,  is— a number  of  broad  leafy  sterile  fronds  bending  backwards,  and  one 
or  more  fertile  fronds  standing  stiff  and  erect  in  the  middle,  and  much  higher 
than  the  rest,  the  stipes  being  my  long,  round,  and  stout.  The  fertile  fronds 
are  often  found  to  have  been  eaten  off  by  cattle  or  deer,  I presume.  The 
plant  loves  a day  or  rich  loamy  soil,  moisture  and  shade,  or  rayiny  or  hilly 
ground,  under  trees  or  among  bushes. 

N.  cochhaium  is  never  truly  bipinnate,  even  in  the  fertile  fronds,  the  seg- 
ments being  cordate  on  the  superior  side  and  decurrent  to  a winged  rhachis  on 
the  inferior, — the  wing  being  traceable  throughout.  The  veins,  sometimes  very 
obscure,  are  pinnate  in  the  lobes  ; veinlets  few  and  long.  The  caudex  is 
decumbent  like  that  of  N.  marginatum , Wall.  : stipes  tufted.  A section  of  the 
caudex  shows  black  stria?  in  the  woody  structure,  which  are  wanting  in 
N.  marginatum.  Beddome  says  of  Lastrea  cochleata — “ A very  distinct-looking 
plant  at  low  elevations,  but  running  into  elcngata  ” (i.e.,  N.  marginatum) 

“ at  higher  elevations  {vide  forms  of  my  collecting  on  the  Nilgiris  and  Brumagher- 
ries  in  the  British  Museum).”  He  also,  in  a letter,  referred  me  to  that  suite  ; but 
I found  only  about  two  specimens  in  it  which  I could  not  at  once  sort  according 
to  my  lights.  Mr.  Clarke  says  N.  cochleatum  has  been  confused  with  van. 
intermedia,  Bedd.,  and  Sclumperiana , Hochst.,  of  F.-mas,  and  that  it  resem- 
bles them  in  having  large  involucres.  u Its  especial  character  is  its  strong 
dimorphism  ; it  is  worthy,  perhaps,  of  generic  rank.”  He  further  says  there 
are  no  forms  intermediate  between  N.  cochieainm  and  A7,  elongatum  at  Kew,  nor 
has  he  ever  met  with  such  in  India.  “ There  arc  examples  of  N.  cochieainm 
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marked  as  collected  at  7000'  alt.,  even  in  Kumaun  : but  the  fern  is  confused 

*»  dii  dtoiw  isriao  (ufc  iBort  lomssw  va  mt;  duvno/ij  jiMflav* 

with  A7,  Fdix-mas . var.  Schimpenana , and  I very  strongly  expect  that  collectors 

have  mixed  the  two  before  distribution  : I altogether  doubt  high-level 

° ° 

localities  assigned  to  N.  cocMeatum.”  I quite  concur. 

T JV,  rigidum , Desv.,  was  given  by  Mr.  Clarke  at  p.523  of  his 

J 1 B flormri  ofod  . 


gyi 


Review  ’ as  an  Indian  fern,  arid  I do  not  think  he  gave  it  up  in 
■’  ■ ■ ioviij  ■ ; -P,.; ? , ^reoaftiij 

his  later  papers.  I know  the  European  fern,  and  I can  say  that  I have 
; f.  . . „ , , T / M ■ ...v 

seen  nothing  very  like  it  from  the  Himalaya.  I do  not  think 

. N.  pallidum,  Bory,  is  very  near  N.  rigidum , though  I think  it  is  probably 

identifiable  with  the  Himalayan  N.  odonfoloma  (Moore),  Bedd.  Bed- 

dome  also  had  Lastrea  rigida  as  an  Indian  species  in  his  Handbook. 

He  said  it  was  very,  near  L.  Filix-mas  elmgata,  md  he  did  not  know 

any  distinguishing  character.  Since  then  he  must  have  seen  the 

European  JV.  rigidum,  for  in  his  Supplement  of  1892  he,;§aysruuder 

Lastrea  rigida,-^1  All  the  specimens  I formerly  referred  ^erg^J^qw 

refer  to  Filix-mas  elongata.  . I, .much  doubt  if;  this  species  is  represented 

in  Northern  India,  at  least  as  distinct  from  rem&ta  ” fie:  then proceeds 

to  treat  of  Lastrea  spinulosa , var.  remota , as  an  Indian  , , 


irfT 
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- ^ (Mtifeii ®^rrts  t.  22  ; IV. 


Desv 
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remotum  (A.  Br.  sub aspidium))  Bedd,  B.,  p,  252  ; A.remfdim,  Jk.  %• 
This  plant,  ic  included  by  Clarke,  ip  his  V Review,  ’.as  an  Indian  r|ep, 
and  by  Beddome  as  mentioned  above.  As  I have?  never  ^n  fnilipn 
specimens  which' agree  with > ’European  specimen s,  and  have,,  moreover, 
reasons  for  agreeing  with  Milde  that.  A7,  remotum  is  a hybrid  between 
N.  F.-mas  and  N.  spmidosum,  I do  not  admit  this  as  an  Indian  species, 
and  have  instead  given  N.  Blanfcrdii  n.  sp.  No.  18,  i)elow.],7*tjd  ^ 

1$.  .{L0reg)  spir^dosum,.  Desv.,  is  stated  in  the  A Synopsis  ',  tp.be 
found  in  the  Western  Himalaya  ; but  neither  Clarke  ;nor  . Beddome 
i to  o«  corroborates  the  statement,  and  I . have  never  seen  lnd^n  i;sp^c^ps. 
It  is  said  to  have  been  collected  in jtfee  Cilgit  District  -of. fTrans-Jndus) 
Kashmir  by  Colonel  Tanner  in  1880,  at  an  elevation  of  8000'  ; but 
the  specimens  are  only  twa  barren  fronds ; 

-lodge/  my  doubts.] 

19.  aNkiBI&mtfcW  m soil 

Add  Kashmxk  : Rislienganga  Valley,  7-80G(P,  Duthi.e  1892  ; baltistau*  12-13, 000', 
Duthie  1892  ; « Kashmir,*’  McDoncll  1894.  ^ ^ ' , 

Punjab  Hazara  Dist.  — Kagan  Valley,  Duthie’s  Collr.  1899  ; Chamba—3.  Marten 
1897-98  ; PanghfooO',  Harsukh  1899.  ’ - 

vjno'iia  s/i  i-.fi?  TOtaftTRcfa.  :•  r * 
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NEPHR  ODIUM  ODONTOLOMA  Moor. 


1.  Basal  pmna*  of  & lar^e  frond.  8.  Base  of  stipes  of  frond  TI®1 

2.  Segments  of  a pinnule  x Z diam.  7 Scale  -from  do  x 3 diam. 

3.  Portion  of  upper  part  of  same  frond.  8 Portion  of  do  enlarged  SO  mam 

4*.  Portion  of  a pinna  from  do. ,X  2.  9 Rhizome  and  stipes  of  a small  frond  } 

5.  Pinnae  from  a small  specimen,  net  size  10  Seale  from  K?  0,  enlarged  2 cl  fain. 

11  Portion  of  N?  10,  enlarged  2 b diom. 
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Plate  XXXI.  Plants  isolated.  Oaud.  decumbent,  slow-growing,  throwing  up  a 
few  fronds  from  the  apex  annually,  and  perishing  behind,  densely  clothed  with 
large,  broad,  acuminate  scales.  Stipes  curving  upwards  to  the  vertical, 
densely  clothed  at  base  with  linear,  subulate,  concolor,  light-chestnut-coloured 
scales,  | in.  1.,  higher  up  with  larger  and  broader  scales  up  to  1 in.  L,  very 
acuminate,  dirk-chestnut-coloured,  still  higher  up  shortening  to  Jin.,  with 
pale  edges,  and  becoming  scattered  and  deciduous  ; stiff  but  not  thick  ; iroir 
6 in.  in  small  to  23  in.  1.  in  large  plants, — average  of  25  large  fronds  14  in. 
Fronds  from  8 to  23  in.  1.,  by  4 to  13  in.  br.,  ovate-acuminate  : sometimes  the 
lowest  pair,  or  the  two  lowest,  sometimes  the  third  and  fourth  pairs  from  base, 
sometimes  the  middle  pairs,  the  longest  : bipinnate.  Pimm  oblong-acu- 
minate, generally  broadest  at  base,  occasionally  at  middle,  pinnate  to  a slightly 
winged  rhachis,  distant,  pinnules  generally  set  well  apart.  Pinnules  generally 
sessile,  but  lowest  often  petiolate,  broadest  at  base,  slightly  falcate  and  tapering 
to  a rounded  apex,  cut  down  more  or  less  into  distinct,  blunt  or  truncate, 
sharply-toothed  lobes,  4-6  in  number  according  to  length  of  pinnule,  the  toothed 
margin  thin  in  texture,  almost  hyaline,  with  a tooth  to  each  veinlet.  Veins 
distinctly  visible,  pinnate  in  the  lobes  : veinlets  curved,  in  lower  lobes  often 
forked  in  the  inferior  half,  running  into  the  teeth  but  stopping  short  of  the 
margin,  clubbed  at  the  ends.  Sori  in  a single  row  on  either  sider  of  costa 
of  pinnule,  one  in  each  lobe,  but  often  two  in  each  of  the  lowest  pair ; lowest 
3—5  pairs  of  pinnae  sterile.  Texture  herbaceous  ; colour  of  stipes  and  rhachises 
pale-straw-coloured,  or  light  brown  : of  lamina  pale,  dull,  green. 

Afghan.— Griffith  ; Kurram  Valley— Aitch.  Nos.  884  and  455, 1879. 

Tbans-Ind.  States  : Chakddra,  Duthie’s  Collr.  1895  ; Baraul  and  Siv&t—  with 
the  Chitr&l  Relief  Expedition,  6 stations,  68-10,000',  Harris  1895  ; Mirga  8000',  Sir 
W.  Gatacre  1895. 

Kashmir  Kashmir  and  W.  Thibet,  J.  E.  Winterbottom  1847,  No.— , Habi. 
tat  Birik  in  Gilgit  (Balti  or  Lower  Thibet),  elevn.  10,000  ft.  ” ; Rutton  Pir  8000',  C.  B. 
Clarke,  No.  28810,  1876  ; Srinagar,  Bamahama,  and  And’rbug  5-7000',  “ common 
MacLeod  1891 ; Jbelam  Valley,  3000',  Gammie  1891. 

Punjab?  Behra  Ismail  Khan— Pingul,  Rev.  J.  Williams  1888;  Hazara  List.— 
Black  Mt.,  Akhund  Baba  Peak,  and  Kahim  Gali  8-9000',  Panj-Gali  6-7000',  Duthie 
Nos.  7622-28,  1883  ; Kagan  Valley.  5-8500',  Inayat  (Sahar.  Herb.  Collr.)  1896-97-99. 
Abbotabad  toMurree  7-9000',  Trotter  1889  ; Mnrree  5-7000',  Hope  1882  ; Chamba  State 
McDonell,  Trotter,  J.  Marten  1898-99,  Harsukh  (Sahar.  Herb.  Collr.)  1899;  Kangra  Vy. 
Diet. — Dharmsala  8000',  Trotter  1887;  Simla  Reg.  6-10,000',  Hope,  Gamble,  Blanford, 
Duthie,  Bliss. 

N.-W.  P.  : D.  D.  Diet.— Jaunsar  45-8000',  C.  G.  Rogers,  Gamble  ; Mussooree 
6-7000'  : the  common  Lastrea  of  Mussooree  ; T.  Garh.— King,  Duthie,  Gamble ; 
B.  Garh. — Mrs.  Fisher  ; Kumaun — Hope,  Davidson,  Trotter,  Duthie. 

Dibtbib. — Asia— Centr. : N.  Ind.  (Him.)  Sikkim,  Bhotan  ; Assam— Khasia  Hills, 
Clarke , Mann ; “not  very  common”  ( Clarke  in  ‘Rev.1);  Kohima  4600',  Clark e 
S,  Ind. — Nilgiri  and  Annamalay  Mta.,  obove  5000#,  Beddome%  Levinget  Qambel, 
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The  above  description  has  been  written  by  me  from  a large  series  of  speci- 
mens. I first  gathered  this  fern  at  Naini Tal in  island  again  at  Simla  in 
1871.  I was  very  familiar  with  it  at  Mussooree  from  1880  t»o  1806,  where  it. 
is  one  of  the  commonest  ferns  in  and.  near  forest,  on  the  north  side  of  the  ridge. 
On  dry  ground  it  is  small  and  poor,  and  like  Claris  type. of  F.-ms}<wr. 
2,  normaiis ; buiin  ricli  moist  soil^  in  open  shade,  it  developes  into  a large  hand- 
some plant,  with  a number  of  fronds  growing  up  simultaneously  from  the  apex 
of  a suberect  or  decumbent  stout  caudex,  but  not  shuttlecock- wise  from  an  erect 
caudex,  like  the  fronds  cf  N.  F.-mas,  Generally  the  four,  always  three, 
..lowest  pairs,  of  pinnae  are  barren,  and  not  uncommonly  five  pairs.  This  may  be 
taken  as  a character  of  the  species.  The  sori  are  small,  but  the  involucre? 
when  young  are  twice  as  large  as  the  sori,  shrivelling  up  when  they  ripen. 

. The  pinnae  are;  all  distant,  increasingly  so  downwards  to  3— 3-|-  in.  apart  in 
large  fronds.  The  stipes  is  generally  long.  Before  I saw  this  fully-developed 
r.tate  of  the  plant  I thought  the  Mussooree  fern  must  be  Clarke's  normaiis.  I 
objected  to  the  species  being  put  under  F.-mas, , and  when,  later,  I received 
Assam  specimens  from  Mr.  Clarke,  I identified  them  with  the  small  lbrm  of  the 
Mussooree  fern.  When  I went  to  England  in  18.88,  and  studied  at  Kew,  1 

• 89CK  . 

noted— a No  specimen  that  I have,  or  have  seen,  marked  var.  normahs  by 
Mr.  Clarke  is  at  all  like  A7.  Film-mas,  either  in  stipe,  shape  of  frond,  cutting, 
or  sori.”  I classified  on  paper  all  the  specimens  like  nmnalis,  or  like  the 
Mussooree  larger  fern,  into  groups: — I.  Old  specimens,  identical  with 
Clarke's  own,  found  freely  scattered  through  bundles  marked  as  containing  not 
only  F-masi  and  varieties  of  it,  but  N.  rigidnm,  Desv.,and  these  M r.  Clarke 
had  apparently  not  identified  as  Iris  normaiis.  The  earliest  collected  of 
these  is,  I think,  a frond  collected  by  Jacquemont  at  Mussooree,  No.  592,  and 
it  had  been  marked  N.  remotum  by  Mr.  Clarke  Another,  fi$ip£  ^gb^iiis^an, 
Griffith,  Mr.  Clarke  bad  marked  AA-  rigidnm,  Desv.  Two  or  three  sheets,  of 
Dr.  Bacon's  collecting,  have  tickets— “ Mussooree,  abundant,”  and— “ N.-West 
India,  Mr.  Edgeworth.”  There  are  about  a dozen  sheets  of  these  old  specimens, 
collected  from  Kashmir  to  Kumaun,  but  all  unmistakably  A7,  odonioloma, 

““"’Tir  t wi  .u.yaoi  .lugari — waAiv  nawav- atwavl  ; ffAT.rtr^ 

Moore. 

• Group  II.  comprises  seven  sheets  of.  Mr.  Clarke’s  own  collecting  in  Kashmir 

and  at  Dalhousie  in  the  Chamba  State,  marked  rigidnm  or  remotum.  A wrapper 
marked  by him  ^ Lid.  Or,  rigidnm ? contained  either  Nimarginatum,  Wall.;;  or 
very  large  and  hdtnpddhd  'spochhehS'-'’  of'  collected7  by 

Jacquemont,  Straohey  and  Winterbottom,  Hook.  fil.  et  Thoms,  and  Edge- 

' - A vr ' ' , ~\  - J y - V1  ip  T,.  . . 

worth,  .None  of  -these.. seemed.. t$;,me m tho  l(pt.  like  the, European  rigidnm  or 

remotum.  Some  loos©  sheets  had:  mastly  been^i^ferred  .hb.QUgh.  they 

weffe' ^-not  in  a figidUffc1 wrapper.  I thought ) them  inot  even  dike  that  species. 

™ - were  named  pallidum  by  the  collectors,  which  name  well  indicates  their 

^ *0005  svod'j  hn£  i'ti'giiK.—Lsil  ,8 
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tint  ol^green.  There  is  a great  resemblance  between  N.  odontolomay  Moore,  and 
M pallidum,  Bory  - and  some  specimens  of  Dr,  Aitchison’s  from  Afghanistan, 
wM§h  I^l  hrst  referred  to  odontolomay  may  b kpall/idum,  if  these  are  distinct 
spcifes.1  ^ThwisA  whole  plant  of  his,  No.  4-55,  f‘  Shand  Toi  ravine,  Aspidium 
Filix-tnas,  § 1-5-7  9,”  which  is  exactly  Clarke’s  Assam  normal  is,  small  and 
simple  in  cutting,  but  very  pallid.  Mr.  Baker  has  marked  this — 44  doubtful — 
bdkmmrigidum  and  F'ltu-masFyj  %h\dev  rigidum,  which  he  seems  to  have 
erroneously  introduced  into  the  Flora  of  India,  Mr.  Clarke  says— “ Some  of 
the  Indian  examples  exhibit  the  whitened  appearance  of  N.  pallidum,  Bory  ; 
and  Sir  W.  J.  Hooker  has  written  that  name  on  one  of  them.  Some  forms 
included  by  me  under  N.  Filix-mas,  var.  2,  normahs  above,  become  2- pinnate, 
and  I can  draw  no  line  between-  them  (Khasi  examples)  and  Ni.  rigictumF 
From  this  it.  would  appear  that  the  large  N.- West  Himalayan  form  of  N. . odo?i~ 
MoMwgmwS:  also  in  Assam  ; but  Mr.  Clarke  gives  no  dimensions,  and  his 
figure  is  of  the  small  form. 

Later  on,  after  a discussion,  Mr.  Baker  allowed  me  to  pick  out  of  all  these 
wrappers  the  specimens  I reduced  to  normal/'*,  alias  N.  odontoloma,  Moore, 
and  Mr.  Clarke  pinned  additional  tickets  on  them,  bearing  that  name,  on  my 
responsibility.  Colonel  Beddome,  in  his  Supplement,  under  Lastrea  F.-mas , 
var.  odontoloma , Moore,  makes  no  mention  of  this  re-sorting  done  at  Kew  ; but 
\mdvc  Lastrea  spinulosa  var.  remota,,  he  seems  to  refer  to  specimens  of  N.  odon- 
toloma I contributed  to  Kew  when  he  says — “ Mr.  Hope  has  also  sent  speci- 
mens to  Kew,  gathered  at  the  base  of  the  Himalayas,  in  which  the  pinnules  are 
much  less  cut  than  in  the  type,  which  have  been  referred  to  rigicla,  var.  pallida.” 

f ^ f 

The  specimens  I sent,  which  are  admitted  by  Clarke  to  be  his  var.  normals. 
well  developed,,  were  not  gathered  at  the  base  of  the  Himalaya,  but  over  the 
outer  ridge  of  the  range  at  an  elevation  of  about  6,300  feet,  and  no  specimen 

9HU  -Uilh  pilUUYl  0:1  si  fO  JHQI09  n99Ig*9l.sSdr  d(H  : mimifucf  w<mm 

of  this  plant  has  ever  been  got.  at  the  base  of  the  Himalayas. 

Large  specimens  of  N.  odontoloma , Moore,  and  also  of  Aspidium  marginatum , 

Wall.,  are  quite  bipinnate  in  the  lower  half:  N.  F.-mas  is  never  bipinnate. 

ijntJoqinDO  msi  nomn  onra  oa  'i&hn  • 1 

Nephrodium  elqngatum  (Sw.),  Hook.  & Grev. , is  somewhat  like  N.  odon- 
toloma, \ and, very  unlike  F. *mgs.  It  is  .not  bipinnate,  and  the  lowest  two  pairs 
of  pinnaB,:  which  are  upt  much  shorter  than  those  above  them,  are  less  bipinnate 

A A m 

m 


me 
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21.  N.  railrOSUm,,  Hope,  in.  Journ.  Bot, 


'qc 


i,  .p.  12(5.— 


*i  Rhizome  procumbent  ” (plants  isolated),  “ ligneous,  densely  clothed,  as  are  the 

• i i ; , \ . . , • . . 


in  lower  part ; rhachises  slightly  winged  in  upper  pinnae  ; lowest  pinnae 1 as 
TSSgr  as  df  lqnger  than  the  next  above,  and  the  lowest  four  or  five  pairs  but 
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little  diminished  in  length,  diminution  thence  gradual  to  apex  ; rhachises  straw- 
coloured,  or  pale-brown,  or  pale-green,  more  or  less  clothed  with  pale-coloured 
linear  scales  and  fibrils,  but  sometimes  glabrous  ; frond  plumose  in  appearance. 
Pinna  ascendant,  16-30  pairs  beside?  the  deeply-pinnatified  apex,  distant  near 
base  of  frond,  lowest  5-9 £ in.  1.  by  2-4 J in.  br.  Pinnules  12-20  pail’s,  on  the 
lower  pinnae  much  longest  on  the  lower  side,  longest  towards  the  middle  and 
then  up  to  2J  in.  L,  none  £ in.  br.,  and  all  distant,  falcate  ; oblong  for  two- 
thirds  of  their  length,  and  then  acuminate,  cut  down  to  a winged  rhachis  into 
10-15  segments ; segments  in  large  fronds  lobed  on  both  sides,  and  lobes  toothed. 
Texture  herbaceous.  Colour  pale-green,  but  drying  sometimes  pale-brown. 
Veins  pinnate  in  segments,  and  forked  in  larger  lobes.  Sori  generally  absent  in 
lowest  two  or  three  pairs  of  pinnre,  but  extending  sometimes  almost  to  the  apices 
of  fronds  and  pinnae,  up  to  six  in  lowest  lobes,  medial.  Involucres  thick 
moderate-sized,  persistent,  brown  ; sporangia  pale-green  when  young/’ — 
Plate  XXXII. 

Afghan.  : Peiwar  Kotal  8000',  the  late  Sir  Henry  Collett  1879 ; AitcJi.  9000, 
No.  266,  1880  (named  N.  rigidum , var . pallida'). 

Trans-Ind.  States  : with  the  Chitral  Relief  Expedition— 72-10,000',  Dr.  Harris, 
Sir  Wm.  Gatacre. 

Kashmir,  W.— -4-10,000',  Trotter  1888,  MacLeod  1891,  McDonell  1891  and  1894, 
Dutbie  1892-93. 

Punjab  : Hazara  Dist.—U  The  Gallies,”  Mrs.  Queripel  1882  ; Kagan  Valley  Inayat 
(Sahar.  Herb.  Cullr.)  1896-7-9  ; between  Abbotabad  and  Murree  7-8600',  frequent, 
Trotter  1888-89  and  1892  ; Simla  Reg 8-9000',  Blanf.  1882-84,  Hope  1886,  Bliss  1891. 

N.-W.  P.  : D.  D.  Di^.—Jaunsar  8000',  Gamble  1892-96-98  ; T.  Garh.  8-9000', 
Duthie  1883. 

The  characteristic  features  of  this  fern  are — the  broad  frond,  hardly  ever 
reduced  at  the  base  : the  very  long,  broad  and  distant  pinnae  : the  very  long 
and  narrow  pinnules  : the  pale* green  colour  of  the  frond,  and  the  almost 
invariably  pale  colour  of  the  scales.  The  distribution  seems  to  be  confined  to 
the  Western  Himalaya  and  the  mountains  immediately  to  the  westward  of 
British  India.  In  colour  it  is  similar  to  the  much  less  compound  N.  pallidum 
of  Bory,  a native  of  South-Eastern  Europe  and  Western  Asia.  Some  speci- 
mens of  N.  ramosum  approach  N.  odontoloma , and  others  N.  marginatum , 
Wall.,  which  varies  a good  deal.  But  N.  odontoloma  never  is  broadest  at  base 
as  N.  ramosum  is  almost  invariably.  Perhaps  the  nearest  congener  of  this 
species  is  N.  Blanfordiiy  Hope,  No.  18  above  described,  a fern  with  a more 
limited  range  ; but  that  species  is  Dever  so  compound  in  cutting,  and  it  always 
has  a short  stipes,  and  dark-coloured  scales. 

22.  N.  marginatum,  Wall,  (under  Aspidium),  Cat.  391,  mainly, 
but  not  the  type  sheet;  0.  R.  521,  t.  71  ; Aspidium  marginatum  (not  clearly 
separable  from)  * , N.  elmgatum , Hk.  & Grev.,  Syn.  Fil.  272.  Lastrea  Filix - 


PLATE  XXXII. 


J.FT.Fitcli.del.  Cfea  Silpi  C-  LiFh. 

HE  PHR  ODIUM  RAMOSUM  Hope. 

1.  Section  of  rhizome , nat.  size.  4.  Sovus,  enlarged  20  cliams- 

2.  Portion  of  frond,  nat..  size.  5.  Scale  from  Pase  of  stipes,  x 7 diam- 

3.  Pair  op  pinnules,  enlarged  3 claim.  6.  Portion  of  same  scale,  x 30  diams. 
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PLATE  XXtf 


XEPHRODRJM  MAR GINAT UM  Wall.,  (SuL  Aspidium.) 


1.  PiLiaoxne  nat/ural  size.  4.  Pinnule  of  N9-  3 . enlarged.  2f  diain. 

2.  Pinnules  from  a A a sal  pinna:  nat  size.  5.  Seales  from  Ibase  of.  stipes  nat  size. 

3.  Upper  §r3s.of  apiana.nat  size  from  same  Aoncl.  6 do.  .-enlarged  5 diaxri 

7.  Portion  of  scale  enlarged  *20  diam . 
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mas,  var.  v , elongata,  Hk.  & Grev.,  Bedd.  H.  B.  250,  and  Suppt.  56. 
Plate  XXXIII. 

Mr.  Clarke’s  description  is  “ Frond  large,  oblong  or  ovate-lanceolate,  not 
narrowed  at  the  base,  2-3  pinnate  ; lowest  pinnae  often  12  io.  1.,  falcate  ; 
main  and  partial  rhachises  nearly  free  from  scales  ; tertiary  pinnae  oblong, 
obtuse,  serrate  or  pinnatifid  sometimes  nearly  to  the  midrib  ; texture,  venation, 
and  sori  nearly  as  Filix-mas . — Himalaya,  alt.  6-9<>00',  from  Bhotan  to 
Kumaun,  common  in  Sikkim ; Khasia,  ait.  5000' ; Kohima  6000V, 

Mr.  Clarke  observes  “ This  form  is  called  var.  elongatum  {of  N.  F.-mas)  in 
the  Kew  bundles,  and  also  by  Indian  collectors ; but  I do  noo  see  that  it  is 
much  like  N.  elongatum , Hk,  & Gr.,  Ic.  Fil.  t.  234-  {Aspidium%  Milde,  Fil.Eur. 

1 24),  which  is  founded  on  a Macaronesian  fern  that  seems  to  me  much  more 
like  var.  KhasiamN  In  this  I quite  concur,  but  I cannot  do  so  in  what  follows 
the  above.  N,  marginatum , Wall.,  is  quite  common  as  far  westward  as  Simla, 
and  even  in  Western  Kashmir,  according  to  Col.  MacLeod  ; and  I have  a speci- 
men from  the  Hazara  District  collected  by  Mr.  Trotter.  I give  the  habitats  I 
have  noses  of— -as  follow: — 

Kashmir  : On  the  range  between  Jhelam  and  Kishenganga  Valleys—  * common 
from  6 to  11,000V’  MacLeod  in  MS.,  1893. 

Punjab  : Hazara  Dist. — near  Dungagali  7000',  Trotter  No.  546,  189©  ; Chamba — 
below  Dalhousie  5000',  Blanford  1886  ; McDonell  ; Kangra  Vy.  List, — Dharmsala 
6500',  Trotter  j Simla  Region — Simla  5500'-6000',  Hope,  Blanford,  Bliss. 

iV-  W.  P.  : D.D.  List. — Mussooree  and  neighbourhood,  from  5000  to  6960',  common 
in  forest.  T.  Garh.— Aglar  Valley,  Dnthie  ; Kumaun  47-6000. 

Distrib.— Asia  : N.  Ind.  (Him.),  Sikkim  (common),  Bbotan  ; Assam— Khasia 
5000',  Kobima  6000'  Clef  he.  8.  Ind.,  on  the  Western  Mts.,  4-6000',  Beddome.  Ceylon 
(Beddome  H.  B.).  Malay  Peninsula— Perak  (Beddome  Suppt.  H.  B.> 

The  description  of  N.  elongatum,  Hk.  & Gr.,  given  in  the  4 Synapsis  ’ under 
N,  Filix-mas  Kich,,  is:— “/r.  sometimes  3-4  ft.  1.,  2 ft.  br.,  subdeltoid, 
quadripinnatifid ; lower  pinnase  1 ft.  or  more  1.,  4-6  in.  br.,  pinnl.  dose, 
lanceolate,  cut  down  nearly  to  the  rhachis  into  oblong  orenated  lobes  ; invoL 
lin.br.;”  and  the  concluding  remark,  under  N.  F.  -mas,  in  which  is 
included  N.  elongatum , as  var.  7 is— u The  extremes  as  described  differ  widely, 
but  we  cannot  draw  any  clear  line  between  them.  A.  SeUmperianum,  canariense , 
Ludomianum , and  marginatum , none  of  them  seem  clearly  separable  from  7 
which  might  be  looked  for  in  group  7,”  Group  7,  when  we  come  to  it  ten  pages 
further  on  in  the  ‘ Synopsis / contains  28  species  with  fronds  ample,  more  than 
1$ — 2 ft.  1.,  1.  ft.  br.,  decompound. 

Had  the  description  of  N.  elongatum  given  in  the  ‘ Synopsis  ’ been  simply 
of  the  Macaronesian  plant,  as  figured  in  Hooker  and  Greville’s  leones  Pilicum, 
the  suggestion  that  the  fern  mighu  be  looked  for  in  group  7 of  nephrodium 
could  hardly  have  been  made.  The  figure  is  of  the  Madeira  fern,  as  gathered 
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there,  at  Ribeiro  d’Amestade,  and  the  description  in  the  limes  is  said.. to  have 
been  made  from  the  frond  figured  ; but  it  goes  beyond  that,  and  seems  to  have 
been  intended  to  cover  also  AT.  canariense,  A.  Br.,  which  Milde  considered  to 
be  a distinct  species.  So  also  does  the  description  in  the  ‘ Synopsis  ’ seems 
to  have  been  designedly  made  comprehensive  ; and  afterwards  it  was  thought 
sufficiently  so  to  cover  also  A.  Scldmpericmwn , Hochst.,  and  N.  marginatum , 
Wall.  And,  next,  the  habitats  were  extended  eastwards  from  the  Macaronesian 
Islands,  over  nearly  all  Africa,  and  the  East  Indies,  and  westwards  to  the 
South  United  States.  I cannot  find  any  specimen  of  A.  eiongatum,  as  figured 
by  Hooker  and  Greville,  marked  as  having  been  collected  in  the  Canary  Islands ; 
nor  does  it  seem  to  have  been  got  on  the  Continent  of  Africa.  Eor  can  I find 
any  specimen  of  the  more  compound  (or  decompound  ?)  plant,  N.  canariense, 
marked  as  having  been  got  either  on  Madeira  or  on  the  African  Continent. 
But  I must  point  out,  in  spite  of  Milde’s  opinion  that  it  is  a distinct  species, 
that  A.  canariense  appears  to  be  closely  connected  with  N.  eiongatum , for  it 
shares  with  it  two  characters  which  I cannot  find  in  N.  Filix-mas , or  in  any 
African  or  Indian  plant  named  N.  eiongatum.  These  are  (1),  as  stated  in 
Hooker  and  Greville’s  description, — “ the  underside  \of  the  frond)  is  minutely 
dotted  with  crystalline  glands,  and  the  involucre,  which  is  very  convex,  is  also 
studded  with  glands,  some  crystalline,  some  opaque  (sic)”  ; and  (2)— which  I 
cannot  see  anywhere  noted — the  secondary  rhachises,  and  in  a less  degree  the 
costs}  of  the  pinnules,  or  the  tertiary  rhachises,  bear  peculiar  small,  rounded, 
pointed  scales.  These  scales  I cannot  find  on  any  form  of  N.  Filix-mas , or 
on  any  other  so-called  variety  of  it,  or  on  N.  marginatum , Wall.,  or  on  any 
continental  African  species  or  form. 

The  difference  in  cutting  between  even  the  largest  specimens  of  N.  canariense 
and  the  smallest  and  least  compound  (or  decompound)  specimens  of  A.  mar- 
ginatum, Wall.,  is  very  marked  ; and  the  very  patent  and  closely-set  pinnae  and 
pinnules  of  N.  eiongatum , Hk.  & Gr.,  and  A.  canariense , A.  Br.,  are  in  marked 
contrast  with  the  ascendant  and  widely  separated  corresponding  parts  of  A.  mar- 
ginatum^ Wall.  The  texture  and  colour  of  the  two  species  are  very  different  ; 
and  the  scales  at  base  of  stipes  are  utterly  dissimilar  from  each  other  as  well 
as  from  those  of  A.  Filix-mas. 

Nephrodium  eiongatum , Hk.  & Gr.,  is,  as  these  authors  say,  Aspidium 
eiongatum,  of  Swartz,  Syn.  Fil.  p.  55,  Willd.  Sp.  PI.  v.  5,  269,  1779,  which 
again  is  th e-  Poly  podium  eiongatum , of  Alton,  in  Hort.  Kew.  Ed.  1,  v.  3,  p.  465, 
and  Ed.  2nd,  Vol.  V.,  1813.  The  type  of  Poly  podium  eiongatum  is  in  Herb. 
Hort.  Kew.— ticket — “ Poly podium  eiongatum , Solandeiyn.  sp,  1781,”  Herb, 
late  Bishop  Goodenough,  presented  by  the  Corporation  of  Carlisle,  June  1880. 
This  has  the  characteristic  scales,  described  above,  on  the  secondary  rhachises  and 
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costm  : the  stipes  are  incomplete,  and  there  is  no  rhizome.  Tectaria  elonyata , 
Cav.,  is  quoted  in  the  leones  as  a synonym.  The  following  remarks  are  made, 
after  the  technical  description  : — 

“ This  fern  appears  to  be  very  little  known  to  botanists,  and  we  are  much 
indebted  to  the  Rev.  R.  T.  Lowe  for  sending  us  five  specimens  gathered  in 
Madeira,  at  Ribeiro  d’Amestade,  at  an  elevation  of  3,000  feet  above  the  level  of 
the  sea,  and  from  which  our  figure  and  description  have  been  made.  These, 
too,  we  have  had  an  opportunity  of  comparing  with  an  authentic  specimen  of 
Mr.  Masson’s,  and  thus  determining  it  to  be  the  Poly  podium  of  the  Hortits 
KewensisP  None  of  the  authors,  Aiton,  Swartz,  and  Hooker  and  Greville,  give 
any  habitat  for  the  plant,  except  the  islands  of  the  Macaronesian  group  ; and  as 
there  is  plenty  of  specimens  in  the  Kew  Herbarium,  from  Lowe  and  other 
collectors,  named  N.  elongatum , there  can  be  no  dispute  as  to  what  the  type 
plsmt  is.  As  the  plant  was  in  cultivation  in  the  Royal  Gardens,  Kew,  in 
Alton’s  time,  and  as  it  has  a place  in  the  Hand- List  of  Ferns  and  Fern  Allies 
cultivated  in  the  Royal  Gardens,  and  it  would  be  interesting  to  compare  the 
fronds  now  growing  with  the  old  Herbarium  specimens,  and  others  more 
recently  collected  in  Madeira,  I have  tried  to  find  the  plant  referred  to  in  the 
List,  but  without  success.  No  one  in  the  Gardens  seems  to  know  of  the 
existence  of  the  plant,  or  to  be  able  to  find  it.  The  Growing  ferns  are  not 
arranged  according  to  any  system  of  classification,  and  they  are  t herefore  not  so 
available  for  study  as  they  might  be.  But  I am  safe  in  challenging  any  one  to 
show  any  connection  between  N.  elongatum  and  N.  marginatum,  Walk 

23.  N.  sparsum,  Don  (under  Aspidium) ; Syn.  Fil.  276  ; C.  R.  523. 
Lastrea  sparsa , Don,  Bedd.  H.  B.  252, 

Punjab  : Chamba  State—- Ravi  Valley-Langera  6500',  McDonell  1882. 

N.-W.  P.  : T.  Garh. — Duthie  1877.  Herschel  1878-79 ; Phaidi,  E.  of  Landour 
5-6000',  Duthie  1881 ; Kumaun— near  Askot  4-5000',  Duthie  1884. 

Distrib. — Asia  : N.  Ind.  (Him.),  Sikkim  and  Bhutan;  Assam— very  common 
eastward."  C.  Prov.— Pachmarhi,  Duthie.  S.  Ind. — Mahableshwar  ; “ abundant  on 
all  the  western  Mts.,  and  on  the  hills  on  eastern  side"  ( Beddome ).  Ceylon.  Thibet 
H.  E.  Hobson,  Burma,  Malay  Isles.  N.  China  Yunnan  — Henry.  Formosa.  Java — 
Raoiborski.  Borneo. 

Mr.  McDonell’s  fern  from  Chamba  seems  very  different  from  the  Garhwal 
plant.  It  is  very  elegant  in  cutting,  and,  though  small,  is  all  but  tripinnate  ; 
stipes  and  rhachis  reddish  in  colour  : it  is  perhaps  a distinct  species.  The 
Garhw&l  plant  is  hardly  bipinnate. 

24.  N.  crenatum,  Baker,  FI.  Mauritius  497.  Polypodium  crenatum, 
Forsk.  N.  odoratum , Baker,  Syn.  Fil.  280.  N.  crenatum , C.  B.  Clarke,  G.  R. 
524.  Lastrea  crenata , Forsk.  (under  Polypodium),  Bedd.  H.  B.  258. 

Punjab;  Hazara  Dist.— near  Kalapani  6000',  Trotter  1890; — Chamba  State , 
McDonell ; 6-7000'  Trotter ; Mandi  State  5-6000',  Trotter  ; Simla  Reg. — Simla  to 
Kamalhori  Mt.,  and  Sutlaj  Valley,  il-8500'or  higher,  Gamble,  Hope,  Bliss, 
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N.-W.  P.  : D.  D.  Bist. — J.aunsar  : Khalsi  ; Gammie,  Shaora  5500',  C.  G.  Rogers 
in  the  Dun,  common  in  ravines,  at  foot  of  Himalaya,  and  up  to  Mussooree,  25-70GO'. 
T.  Garh. — Ganges  Valley  5-6000',  Duthie  ; B.  Garh.— Mrs.  Fisher  ; Kumaun — Naini 
T&l  7500',  Hope  1861  ; Davidson  ; Gola  Valley,  above  Ranibagh  2-2600',  Hope  1890  ; 
“ very  common  in  all  valleys,  2*5000', ” MacLeod. 

Distrib.—  Asia  : N.  Ind.  (Him.)  Sikkim  acid  Bhotan  ; Assam — Khasia  2-4500', 
frequent;  Bengal— Chutia-N£gpur  2*8000'.  Ceylon— Malay  Peninsula.  S.  China. 
Afr. ; Trop. ; Mauritius. 

Mr,  Olarke  says — very  partial  to  limestone  ; but  I find  it  grows  aiao  uu 
sandstone  and  shale.  It  flourishes  on  dry  cliffs,  in  the  clefts  of  which  it  buries 
its  procumbent  rhizome,  which  has  a beautiful  covering  of  long  golden-chest- 
nut scales.  The  sori  are  rarely  nephrodioid,  generally  looped,  or  hippocrepifonn  : 
towards  tips  linear.  The  plant  might  almost  be  put  in  AUhyrium . 

25.  M.  Boryaxmm,  Baker,  non  Hook.  ; Syn.  Fil.  284  ; C.  B.  527. 
Lastrea  Boryana , Willd.  (under  Aspidium ),  Bedd.  H.  B.  266. 

Punjab;  Chamba— McDoneH  (in  List  of  Chamba  Ferns  identified  at  Kew  ; 
Kang r a Vy.  Bist.— Dhams&la,  C.  B.  Clarke  1874  ; Simla  Reg. — Simla,  Col.  Bates, 
Dr.  Cattell,  7 0th  Hussars,  1878  ; Simla  waterfalls,  Gamble;  Simla— “ the  Glen” 
6000',  Blanford  : “ not  uncommon  in  well-shaded  ravines  below  6000'  ” ; Simla, 
below  Petersfield  5500',  in  the  open,  Hope  1886. 

N.-W.  P. ; B . B.  List. — Mussooree?  Duthie,  Herscbel  T.  Gar  ht— Bhatauli 
4-5000',  Mackinnons,  Hope  ; Kumaun — Sarju  Valley  3-4000',  Duthie  ; Trotter. 

Distrib.— Asia  ; N.  Ind.  (Him.),  Sikkim  Hook,  fil.,  C.  B.  Clarke  ; Bhotan  Griffith , 
C.  B.  Clarke,  Loving e \ Assam  Wallic k,  Khasia  ; Burma — Tonghoo.  S.Ind.-Ana- 
mallay  Hills,  Beddome.  Malaya.  China — Yunnan  Henry.  Japan.  Afr.  : Ruwenzori 
Mt.,  Scott  Elliot ; Johanna,  Mauritius,  Bourbon. 

26.  N.  setigerum,  Baker  ; Syn.  Fil.  284.  N.  tenericaule,  Hook.,  C.  R. 
528.  Lastrea  tmericaulis,  Wall.,  under  Polypodiumy  Bedd.  B.  B.  266. 

Punjab  : Chamba  State — Dr.  George  Watt,  fide  Trotter. 

Distrib. — Asia:  N.  (Him.),  Nepal,  Sikkim;  Assam— up  to  4000':  E.  Bengal— 
“ very  common,  extending  some  way  into  the  plains,  as  to  Sylhet  Station,”  Clarke.  S. 
Ind. — on  the  W.  Mts.,  2-3000'  : “very  common,”  Beddome  in  H.  B.  Burma.  Ceylon 
1500'— 3000'.  Malaya,  China,  Australia,  Polynesia  (Clarke,  in  ‘ Review\) 

This  species  is  entered  in  Trotter’s  Lists,  both  printed  and  MS,,  and 
lie  wrote  to  me  about  it,  but  I do  not  think  I saw  the  specimen.  It  is  not 
entered  in  McDonelPs  List  of  Chamba  Ferns  identified  at  Kew  ; and  Blanford 
did  not  admit  it  as  a fern  of  the  Simla  Region,  where  Dr.  Cattell,  in  bis  pub- 
lished list,  said  it  had  been  got. 

Subgenus  Eunephrodium. 

27.  N.  molliusculum,  Wall,  (under  Polypodium ),  Cat.  332,  Bedd. 
Snppt.  H.  B.  68.  N.  Hopviy  No.  165*  Baker,  in  Ann.  Bot.,  Vol.  V.,  No. 
XVIII.  N.molle , Desv.,  an  E.  Indian  form  of,  Syn.  Fil.  293.  N,  externum, 
vars . microsora  and  late-repeus , C.  R.  529,  530,  iV.  raicrosorum , Clarke, 
Bedd.  H.  B.  270. -Plate  XXXIV. 
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N.-W.  P.  .*  D.  D.  Diet. — Dehra  Dun  E.,  Song  R.,  above  Lachiwala  18-1900',  Hope 
1886  : seen  also  eastward  down  to  1150'  alt.  ; Nala  P&ni,  near  Dobra,  “ 23-9  70, M in 
Herb.  Hort.  Calc.  ; Garhival — G.  King,  1868  ; Kumaun — R.  B.  1827  ; A.  0.  Hume, 
in  Herb.  Hort.  Calc.:  Kali  Valley,  2-3000',  Duthie  1884  ; Sarju  Valley  near  Bageswar. 
3-3600',  Trotter- 1891. 

Distrib.— Asia:,  N.  Ind.  (Him.),  Sikkim  500'-4000',  common  ; in  the  Terai 
universal  (Clarke  in  ‘ Review  ')  ; ASSam-Kohima  5000',  Clarke — as  N.  externum , in 
Linn.  Journ.  XXV,  94.  China,  Henry , No.  13079  : presented  to  Kew  Herb,  in  1900 
and  named  there  N.  molle. 

Colonel  Beddome  has  given  up  his  iV.  microsorum , and  in  his  Supplement  of 
1892  has  in  its  stead  set  up  N.  molliusculum , Wall.  Both  Baker  and  Clarke  say 
that  Wallioh’s  N . molliusculum  is  N.molle,  alias  N.  parasiticum ; but  on 
turning  up  Wallich’s  specimen  in  the  Linnean  Society's  Herbarium,  I find  that 
Col.  Beddome’s  new  view  is  correct.  Mr.  Baker  had,  of  course,  been  obliged 
to  rename  the  plant,  because  there  was  already  a Nephr odium  ( Lastrea ) microse- 
rum , Hook.,  No.  69  in  the  4 Synopsis ? This  re-christening  has  promoted 
research. 

N.  molliusculum , though  very  rare  in  N.-W.  India,  seems — if  Beddome's 
reduction  of  Clarke’s  varieties  of  N.  externum  be  correct — to  be  very  abundant 
in  Sikkim  and  the  4 Tarai'  below  it.  Clarke  says  his  var.  mkrosora  is  common 
in  Sikkim,  arid  that  his  var.  late-repens  is  universal  in  the  'Tar ax?  [As  this  verna- 
cular word  had  nob,  I think,  appeared  in  this  paper  before  it.  may  be  explained 
that  it  means  the  second  belt  or  zone  of  land  below  the  Himalaya  Range, —the 
first,  just  at  its  feet,  being  the  4 Bhabar ’ or  steepish  stratum  of  boulders  and 
gravel  into  which  the  off  flow  of  the  mountains  sinks — to  reappear  in  the  flatter 
4 Tarai ,’  at  a lower  level.]  Mr*  Clarke  says  :■ — 44  This  fern  creeps  in  the  sand 
near  streams  where  they  debouch  from  the  hills,  covering  acres,  . I might  say 
square  miles,  of  country,  as  round  Siliguri.”  Again,  under  N<  procurrens.  he 
says — 4‘  There  are  ferns,  like  N.  extensum,  var . late-repens , where  a single 
rhizome  will  cover  a quarter  of  an  acre."  In  the  Dehra  Dun,  the  station  whore 
I first  saw  N.  molliusculum  was  below  the  high  bank  of  a river,  in  swampy 
ground  caused  by  water  trickling  out  of  the  bank  ; this  was  in  forest,  and 
canes  (Calamus  sp.)  were  growing  in  the  swamp,  which  prevented  the  rhizomes 
being  traced  to  any  great  extent.  It  was  evidently  a wrong  time  of  year  for 
collecting  the  fern,  and  there  were  large  beds  of  young  sterile  fronds,  among 
which  were  found  a few  larger  and  more  developed  fertile  fronds  of  the  previous 
season.  I think  in  July  and  August  good  fertile  specimens  would  be  got ; but 
where  a fern  perpetuates  itself  so  well  from  its  rhizome  it  has  small  need  for 
producing  sporangia.  Asplenium  multkaudatum , Wall.,  is  another  case  in  point. 
Dr.  King’s  plant  from  (rarhwal,  noted  above,  seems  this ; but  the  pinnae 
dwindle  to  nothing  at  the  base  of  the  frond.  In  the  Calcutta  Herbarium  there 
is  a remarkably  fringed  sport,  from  Assam,  Simom. 
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28.  N.  aridum,  Baker  5 Syn.  Fil.  2 SI  ; C.  R.  531.  Nephr odium  aridum , 
Don  (under  Aspidium ),  Bedd.  H.  B.  272.  Aspidium  vmulosum , Wall.  Cat. 
352,  A.  smbridum , T^all.  Cat.  302. 

Punjab  : McDonell  \ JTwW?/,.— Upper  Beas  Valley  5*6000',  Trotter  1887  ; 

Simla  Reg.— Bashahr,  Lace. 

N.-W.  P.  : D.  D.  Diet.— Khurrak,  Edgew. — Very  common  in  the  Dnn,  in 

ditches  and  by  sides  of  streams,  1500'— 8000'  ; Kumaun — Sarju  Valley  8500',  S.  & W., 
Davidson  ; near  Askot  4-5000',  Duthie  ; Takula  4500',  MacLeod.  Oudh — Philibhit, 
Keri  and  Baraitch  Dists.,  Duthie  1898. 

Disteib.— Asia  : N.  India — “ Throughout  the  Bengal  Plain,  abundant  : from  the 
Soonderbun  (Simdrib&n)  to  Assam  and  the  Dehra  Dun,  ascending  the  hills  to  3000'. 
Throughout  India  and  Ceylon.''1  C Clarke's  Rev.).  Bhotan,  Nuttall,  Manipur  1600', 
Clarke  1885.  Not  in  S.  India  or  Ceylon  {Bedd  in  H.  B.).  Malay  Peninsula,  Perak 
and  Singapur.  N.  Australia  ( Clarke  in  Rev.) 

This  is  one  of  the  commonest  ferns  in  the  Dehra  Dun,  where  there  is  water  ; 
it  is  quite  a hedgerow  plant,  if  there  is  a wet  ditch  adjoining.  Its  name  must 
have  been  given  to  it  on  account  of  the  dry  appearance  and  texture  of  the  fronds 
when  mature ; while  growing  they  are  succulent.  The  rhizome  is  creeping.  I 
would  amend  Beddome’s  description  thus 

“ Rhizome  creeping  ; stipes  1 ft.  or  less  long,  erect,  slightly  pubescent ; 
fronds  2-12  ft.  1.,  12-15  in.  br. ; pinnae  increasingly  distant  until  below 
they,  are  4-6  in.  apart,  and  rapidly  diminishing  to  mere  auricles, 
6-9  in.  1.,  f-1  in.  br.,  cat  about  Jrd  of  the  way  down  into 
subtriangular  sharp-pointed  lobes,  in  the  barren  fronds,  at  least, 
auricled  at  base  above  ; the  lowest  lobes  of  the  pinnse  sometimes  much 
the  smallest,  sometimes  much  the  largest,  in  which  latter  case  the  vein- 
lets  may  be  found  forked,  and  anastomosing  in  the  lobe  ; texture  coriaceous^ 
glandular  below  ; rhachis  and  lower  surface  hairy;  veinlets  8-10  on  a 
side,  5-6  pairs  joined  with  those  of  the  adjacent  pinnules  ; veins  in 
green  frond  transparent,  in  dry  frond  opaque  ; sori  in  rows,  1 or  1 
pair  at  junction  of  lowest  pair  of  veins, — the  rest  nearly  medial.” 

ColoDel  Beddome’s  new  species,  N.  papyraceum,  Suppt.  H.  B.,  p.  69,  is, 
1 feel  sure,  non-existent,  so  far  at  least  as  N.-W.  India  is  concerned.  His 
locality — “ Kullu,  Upper  Biso  Valley,  Trotter  ” — must  be  a misprint  for 
“ Upper  Bias  (or  Beas)  Valley.  I have  a young  sterile  frond  from  Trotter 
collected  in  Kullu — Upper  Bias  Valley  5-6000',  noted  above,  and  it  is 
N.  aridum , pure  and  simple.  It  has  no  such  venation  in  the  lowest  segments 
of  the  pinnae  as  Beddome  speaks  of  ; but  on  looking  at  other  specimens  I find 
that  is  a character  of  JVT  aridum , as  long  ago  I observed  it  is  of  N.  mole.  I 
now  understand  that  Col.  Beddome  gives  up  the  Kullu  station  for  N.  papy- 
rywum.  admitting  that  his  specimen  is  N.  aridum. 

29.  N.  molle,  Desv.  ; Syn.  Fil.  293  ; Bedd.  H.  B.  277.  JV.  partmtu 
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rumt  C B.  Clarke,  C.  R.  533  (Linn,  under  Polypodium;  Sunw.  der  Aapidium ). 

Trans.Ind.  St  ‘.tbs  : Swat — below  Laram  Pass,  4000'.  Gatacre  1895. 

Punjab:  Hazdra  Dist. — Trotter  in  Lists;  Siran  Vy.,  Inayat,  collr.  for  Sahar. 
Herb.  1896.  Chamba  State  — McDonell  in  List  and  J.  Marten;  Kangra  Vy.  But. 
\V.t  25-3000',  Trotter  ; lloshiarpur  But* — Aitch.;  Jalandhar , Aitcb. ; Simla  Reg . — 
Simla  and  vicinity — not  met  with  above  8000',  but  common  in  the  deep  valleys 
at45(*0'and  below11:  Blanford  in  List. 

N.-W.  P.  : D.  D.  List. — Jaunsar  3000'  and  lower,  confmon  in  the  Dehra  Dun 
1-3000';  T.  Garh.  near  Bhatauli  4500',  Hope;  B.  Garli.  Mrs.  Fisher.  Kumaun — 
Almora  4600',  Hope;  “ Kumaun,  M Davidson  1875  ; Gobi  Vy.  36-4000',  Bope  ; 
Gorakhpur  Dist. — Nichaul  (in  a well),  A.  Campbell. 

Distrib.— : — Cuba  and  Mexico  to  Peru  and  Brazil.  Asia  : Himalaya 
and  S.  India;  China -Hong  Kong.  Australasia  : N.  S.  Wales  and  N.  Zealand. 
Afr.  : Macaronesia,  Guinea  Coast,  Cape  Colony,  Mascaren  Jsles. 

Mr.  Clarke  says  this  species  is  very  little  variable,  considering  its  extensive 
range.  There  is,  or  was,  close  to  Dehra  a remarkable  sport,  wh’oh  besides 
forking,  sometimes  several  times,  has  a tendency  to  become  distinctly  bipin- 
nate,  and  when  so  is  often  soriferous.  Such  fronds  were  found  on  plants 
producing  also  normal  fronds  ; and  the  spoiling  seemed  to  be  luxuriance  pro- 
duced by  moist  rich  soil  in  a ditch,  used  also  as  an  irrigation  channel,  with 
dense  shade  overhead.  I have  seeu  plants  with  similar  tendency  on  the  slope 
of  a canal  cutting  near  Dehra.  I gathered  many  plants  and  fronds  of  this  from 
the  first-mentioned  station,  but  never  got  a frond  wholly  bipinnate.  Had  I 
found  a plant  with  only  bipinnate  fronds,  I might  have  been  tempted  to  propose 
a new  genus  or  subgenus— there  being  no  bipinnate  Eumphrodium  that  I know 
of.  In  the  Calcutta  Herbarium  there  is  a specimen  of  a similar  sport  from 
Sikkim,  1873.  ^ 

30.  N.  papilio,  n.  sp. — Plate  XII.  (see  Part  II.,  Yol.  XII.,  p.  625). 

Add,  to  localities : — T.  Garh .,  Mantargadh  4500',  Gamble,  27413, 

1 0-*98  ; B.  Garh .,  Mrs.  Fisher,  * 

31.  N.  oecultum,  n.  sp.— Plate  XIII.  (see  Vol.  XU.,  p.  627). 

Subgenus  Sagenia,  Presl. 

32.  M.  eicutarium,  Baker ; Svn.  Fil.  299  ; C.  R.  539.  Aspidium 
cicutarium , Sw.,  Bedd.  H.  B.  220. 

Punjab  ; Chamba  State—  McDonell,  in  List  ; Kangra  Vy.  Dist.  W.— 3000', 
Trotter  ; Nandi  State , Trotter  1887 ; Simla  Reg.— below  the  tonga  road,  8 miles 
from  Simla,  Bliss  1892  : new  to  the  Region.;  not  in  Blanford’s  List. 

N.-W.  P.  : B.  B.  Dist.— The  Dehra  Dun  and  South  slope  of  Himalaya,  15-5100', 

common;  T.  Garh.—  Ganges  Vy.  3-4000',  Duthie  ; B.  Garh , Mrs.  Fisher.  Kumaun 

Valley  of  the  Sarju  4,000',  R.  Blink.,  in  Herb.  Wallicb,  3500',  S.  & W.  j .Naini 
Tal,  Hope  1861  ; Davidson  1875  ; Kali  Vy.  3-4000',  Duthie  1884  ; Cjrola  Vy.  2500' 
Hope  1890. 

DlSTRIB.— A mer.  \ Cuba  and  Mexico,  southward  to  Brazil  and  Peru.  Asia  : N., 
Ind.  (Him.),  Sikkim  and  Bhotan  ; Assam  , Bengal-  Chittagong,  Chutia-Nagpnr 
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1-4000',  common.  S.  India — “ the  more  hairy  variety,  known  as  coadunata , only 
is  found  ” (Bedd.  H.  B.)  ; Burma.  Ceylon.  Afr.  : Guinea  Coast,  Angola,  Zambesi 
Land,  Mascaren  Islands. 

No  mention  is  made  in  the  Synopsis  of  Clarke’s  var.  coadunata , Wall.  Cat. 
377,  partly  : — “ Frond  thick,  hairy  on  the  rhachises,  and  often  on  the  frond 
beneath,”  which  he  says  is  as  widely  spread  in  North  India  as  the  typical 
N.  cicutarium , and  still  more  plentiful.  I have  seen  no  such  hairy  Sagenia  from 
N.  India,  or  indeed  from  elsewhere.  Clarke  goes  on  to  say  that  N.  coadimatum 
is  a stout,  firm,  thick  hairy  frond  on  a short  stipe,  but  that  Wallich’s  type 
sheet  of  Aspidium  coadimatum  is  very  glabrous,  and  is  unfortunately 
exactly  that  variety  which  has  been  known  in  India  as  not  var.  coadunata! 

I have  a specimen  of  this  fern  from  Simla,  a portion  of  a thin,  light-green, 
membranous  frond,  with  small  sori  confined  to  the  long,  pointed  lobes, ' and 
scarcely  a trace  of  involucre  ; and  involucres  are  hardly  visible  in  a large  speci- 
men from  below  Mussooree.  On  the  other  hand,  in  one  specimen  received  from 
the  Messrs.  Mackinnon,  collected  near  Mussooree,  the  involucres  are  persistent," 
but  only  T^th  in.  diam. ; while  in  another,  from  the  same  source,  they  are  Jth  in. 
diam.,  and  so  crowded  all  over  the  frond  as  often  to  overlap  one  another  : their 
diameter  is  thrice  that  of  the  sores,  and  they  are  all  nephrodioid.  A specimen  I 
collected  at  5100'  alt.,  below  Mussooree,  is  mounted  on  five  18£  ini  sheets  : the 
second  lowest  pinnae  are  22  in.  1.,  giving  a breadth  of  frond  of  44  in.,  and  the 
lowest  pinnae  are  24"  X 12",  and  26|"  X 13",  respectively.  Some  American 
specimens  are  comparatively  small,  and  not  broad  below. 

Genus  24.  Nephrolepis,  Schott. 

1.  N.  COrdifOlia,  Presl.;  Syn.  Fil.  300  ; C.  R.  540  ; N . cordifolia , Linn, 
under  Polypodium , Bedd.  H.  B.  282. 

N.-W.  P.  : T.  Garh.— below  Laluri  3-4000',  Duthie  1881  ; B.  Gar/i.~ 8-4000', 
P,  W.  Mackinnon  1881  ; Kinoli  Vy. — 4-5000',  Duthie  1885.  Kumaun— Sarju  Vy.,  near 
Bagesar  8-8500',  S.  & W.  1848,  Trotter  1891 ; Sarju— Ganga  Vy,  8500',  MacLeod  1893. 

Distbib,— Airier.  : Cuba  and  Mexico  to  Brazil  and  Peru.  Asia  : H.  Ind.  (Him.), 
Bhotan,  up  to  5000' ; Bengal — Chittagong,  as  well  as  on  the  hills  to  the  south  of 
Hindostan.  S.  India.  Ceylon.  Burma.  Malaya.  Japan.  Australia  and  N,  Zealand. 
Afr.  : Guinea  Coast,  Zambesi  Land  and  Mascaren  Islands. 

2.  N.  VOlubiliS  (J.  Smith),  Clarke  in  * Review  ’ 541,  t.  78 ; Bedd.  284. 
iV.  exaltata , Schott,  Syu.  Fil.  301  : “a  straggling,  flexuose  form.”  Mr. 
Clarke’s  description  is 

“ Rhizome  climbing  25 — 30  ft.  high  over  trees,  with  adpressed  chestnut 
scales  in  the  short  lateral  distant  spurs,  whence  spring  clusters  of  stipes  ; 
pinna?  obtuse  or  not  very  acute  ; venation  and  sori  much  as  in  N. 
exaltata.  Aspidium  exalt  at  urn,  Wall.  Cat.  1031,  partly  marked  vix 
exidtatum  by  Wallich,  Lindsaya  Jaunoinosa , Wall.  Cat.  154. 

JS.  W.  P„  Z-Kumawn— Naini  TA J,  Hope  1861 ; once  seen. 
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Distbib.— Asia  : N.  Ind.  (Him.))  Bhot&n  Griffith]  Assam— Sylket  Station  (alt 
300'),  Hook.  fil.  and  T.  1 1,  and  C.  B.  Clarke,  Manipur  ; Bengal— Chittagong,  ill  fil. 
and  T.  T and  C.  B.  Clarke . Malacca,  Malay  Archipelago.  N.  Borneo. 

Mr.  Clarke  says  in  his  ‘Review,’  “Considered  a variety  of  N.  exaltata  in 
Hk.  and  Baker.  Syn.  Fil.  301  ; but  with  the  arrival  of  more  material 
Mr.  Baker  inclines  to  admit  it  as  a good  species.  They  both  grow  together 
plentifully  in  Sylhet  Station,  but  are  there  easily  distinguished.” 

N.  exaltata  does  not  appear  to  climb  at  all,  whereas  N.  volubilis  climbs 
25—30  feet  (Beddome  says  50  feet)  to  the  tops  of  trees.  (Perhaps  the 
specific  name  excTata  is  thought  sufficient  to  cover  this  notable  difference  of 
habit  : if  a fern  named  exaltata  does  not  climb  30  or  50  feel  high,  it  certainly 
ought  to  do  so.)  My  specimen  from  Naini  Tfll,  in  Kumaun,  consists  of  eight 
inches  of  glabrous,  wiry,  rhizome,  with  two  spurs,  three  inches  apart,  from 
which  spring  not-only  clusters  (pairs)  of  stipes  as  in  Mr.  Clarke’s  figure,  but  also 
clusters  of  very  long  roots,  which  have  hardly  been  indicated  by  Mr.  Clarke’s 
artist.  I gathered  it  by  the  side  of  the  path  (or  road)  which  then  (1861)  led  up 
Chinar  Mountain,  through  the  jungle  at  the  north  end  of  the  Naini  Tal  Glen. 
The  plant  was  growing  on  the  ground,  and  1 gathered  only  the  portion  above 
described.  I showed  this  to  Mr.  Clarke  and  Mr.  W.  S.  Atkinson  in  Calcutta 
in  1872;  and  they  agreed  in  naming  it  N'.ramosa , Moore, — in  error,  as  I after- 
wards saw.  The  specimen  was  mounted,  with  the  rest  of  my  collection,  when 
I was  at  home  later  in  1892,  and  the  sheet  has  ever  since  been  in  *my  possession. 

Genus  25.  O lean  dr  a,  Cav. 

1.  O.  Wallichii,  Hook.;  Syn.  Fil.  302;  O.Wallichii,  Presi.,  C.  R. 
542  ; Bedd.  H.  B.  287. 

Punjab  : Simla  Reg.— Simla  5-6000',  Edgeworth,  Bates,  Gamble,  Blanf.,  Trotter, 
Bliss.  “ Not  common,  but  locally  abundant  ; growing  on  perpendicular  rock  faces 
between  5500'  and  6000',' " Blanford  in  List. 

N.-W.  P.  : D.  D.  Dirt. — Mussooree,  in  Herb.  Dalzel,  1860  ; “The  Park  11  68-6500', 
on  trees,  Mackinnons  1870,  Hope  1887,  1895  : T.  tf^.-Jumna  Vy.,  Duthie  1883  ; 
“ Garhwal,”  5-6000',  Dr.  J.  L.  Stewart,  B.  Garh.— above  Bansbagar  4-5000'  and 
6-7000',  Duthie  1885  ; Kumaun— Mohargiri  6500',  S.  & W.  1848  ; near  Nairn  T &], 
Hope  1861,  on  wet  rocks  ; Gori  Valley  5-8000',  Duthie  1884,  8-9000',  Duthie  1886  ; 
Dhankuni  Pass  8500',  Trotter  1891  ; Kala  Muni  Ridge  9000',  MacLeod  1893  ; “grows 
chiefly  ou  rocks,  occasionally  on  trees.1" 

Distrib.— -Asia  : N.  Ind.  (Him.),  Nepal,  Wallicti,  Sikkim  and  Bhotan  ; Assam— 
Khasia,  Eohima  and  N.  Manipur  5500'.  Burma,  Malay  Penins. 

The  frouds  of  this  fern  grow  larger  than  is  stated  in  the  books : 1 have 
Mussooree  specimens  over  18  in.  1.  The  creeping  rhizome  is  generally  free 
only  clinging  to  the  trunks  of  trees  and  to  rocks  by  its  long  wiry  roots : it 
winds  round  and  up  the  trunks,  branching  in  all  directions— frequently  at  right 
angles.  The  fronds  droop,  and  form  a beautiful  clothing  to  the  tree  trunks. 
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Including  Afghanistan,  the  Trans-Indus  Protected  States,  and  Kashmir: 
arranged  and  named  on  the  basis  of  Hooker  and  Baker's  Synopsis  Filicum , and 
other  works,  with  New  Species  added. 

By  C.  W.  Hope. 

( Continued  from  page  749,  Vol.  XIV.) 

Part  III. — THE  GENERAL  LIST — ( continued ). 

Genus  26.— POLYPODIUM,  L. 

Subgenus  Phegopteris,  Fee. 

1.  P.  erubescens,  Wall.  ; Syn.  Fil.  306  ; C.  R.  543.  Phegopteris 
erubescens , Wall,  (under  Polypodium),  Bedd.  H.  B.  289. 

Kashmir  : Basaoli,  5500',  Clarke  1876  ; MacLeod  1891  : “ mouth  of  gorge  near  30th 
milestone,  in  very  wet  soil,  6-8000'.” 

Punjab:  Hazara  Fist. — Siran 'Rarnge,_  coll.  Inayat,  Sahar.  Herb,  eollr.  1899  ; 
Chamba  State,  McDonell,  J.  Marten  1898,  Kullu— frr8000j  Coventry  1894  ; Simla 
Reg.— Edgeworth.  Bates  : near  Simla  5-6000',  and  Mashobra  7-8000',  Blanford  ; “ at 
the  bottom  of  some  of  the  deep  valleys  below  Simla,  where  it  is  pretty  common. 
My  highest  elevation  is  about  5500'  11 ; Sirmur,  T.  Thomson. 

N.-W.  P.  : B.  B.  But. — Jaunsar  4500',  C.  G.  Rogers  ; Mussooree  4-6000',  by  water, 
not  uncommon  ; T.  Garh.— Phedj  4-5000',  and  below  Laluri  3-4000',  Duthie ; 
B.  Garh.— Mrs.  Fisher  ; Kumaun — R.  B.  1827,  Wallich  type  specimen  ; Ramganga 
R.  and  Karim  6200',  S.  and  W.  1848  ; Naini  Tal  55-6000',  Hope  1861  ; Davidson, 
Trotter  ; ridge  above  Bageswar  6000',  MacLeod  1893, 

Distrib. — Asia  : N.  Ind.  (Him.),  Nepal,  Wallich  Sikkim  ; Assam — Khasia  3-7000', 
“ somewhat  rare.”  Malay  Penins,  and  Isles.  China — Yunnan,  Belavay  1886, 

Lowest  pair  of  pinnae  deflesed.  Stipes  and  rhachises  not  always  pink  : 
sometimes  pale-yellow  or  straw-coloured.  Grows  in  wet  ground  below  springs, 
or  by  the  sides  of  streams — the  fronds  bending  over  the  water,  and  attains  a large 
size,  10  ft.  long,  including  the  long  stipes— if  my  memory  serves  me  rightly  as 
to  Naini  Tal  specimens.  A Chamba  specimen  has  pinnae  13i  in.  1.  by  hr. 
It  grows  8 ft.  high  in  Mussooree. 

2.  P.  aiiriculatum,  Wall.  ; Syn.  Fil.  306  ; C.  R.  543.  Phegopteris 
auriculata , Wall,  (under  Polypodium ),  Bedd.  H.  B.  290. 

Punjab  : Chamba  State— McDonell  ; Simla  Beg. — Edgeworth  ; near  Koti  6000', 
Gamble  1878  ; Samal  Yy.  (below  Simla)  4500',  Blanford:  “very  rare  in  the  neigh- 
bourhood of  Simla.  I have  met  with  it  but  once  ” ; Simla — several  stations,  57-6000', 
Bliss  1890-91  and  92. 

N.-W.  P. : B.  B.  Bist.— Mussooree,  King,  in  Herb.  Hort.  Sahar.  ; B.  Garh . 4-5000'? 
Duthie  1885  ; Kumaun— Naini  Tal,  Hope  1861  ; Goriganga  Vy.  6500',  MacLeod 
1893,  pinnae  very  narrow : u grows  almost  in  beds  of  streams,  in  dense  shade.” 

Distrib.— Asia  : N.  Ind.  (Him.),  Nepal,  Wallich  1821  ; Sikkim  and  BhofcaD, 
5-8000':  “ plentiful  about  Darjeeling”  ; Assam — Khasia  5000',  Hock.  fil.  et  T.  Thom- 
son. Java  : JUe  Clarke.  China— Yunnan,  Mengtze  6000',  Henry. 
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A specimen  collected  by  Mr.  Bliss  at  Simla  is  16  in.  br.  with  pinna?  in. 
wide,  lj  in.  nearest  rhachis , veinlets  12— 14  of  aside,  up  to  17  in  lowest 
segments,  forked  in  lowest,  and  occasionally  so  in  next  above.  In  this  species 
the  sori  are  considerably  nearer  the  costa  than  the  edge. 

3.  P.  Phegopteris,  L.  ; Syn.  Fil.  308  ; C.  R.  544.  Phegopteris  vul- 
garis, Mett.,  Bedd.  H.  B.  290. 

Trans-Ind.  States  : Dir. — Mirga  9500',  Surg.-Lt.  S.  A.  Harriss,  1895. 

Kashmir  : — Tajwas  Nala,  11-12,000',  Levinge  1872-75  ; Dr.  Aitchison  86-10,000* ; 
Sarpat  10,000',  MacLeod  ; Gulmarg  8-9000',  Duthie. 

PUNJAB  : Chamba— Pangi  8000',  McDonell  1882  ; Upper  Chenab  Vy.  8000'  (in 
Kashmir  ? ),  Baden  Powell  1879  ; “Chamba11  J.  Marten  ; Pa'ngi— Sdnch  Vy.  8500', 
Harsukh  (Sahar.  Herb,  collr.)  1899  ; Lahaul , Dr.  G..Watt. 

N.-W.  P.  : T.  Garhwal — Banga  Pdni  10,000',  and  Kidarkanta  10-11,000',  Dnthie 
1879  ; Kumaun  — between  Milain  and  Kilkot  10,000',  MacLeod  1893. 

Distrib. — Artier^  i Greenland  to  Alaska,  Labrador,  Newfoundland,  and  Canada  ; 
U.  S.  : New  Eugland  to  Virginia  and  westward  ; Europe  : Iceland,  Scandinavia  and 
British  Isles  to  Spain,  N.  Italy  and  Greece,  and  intervening  regions;  Caucasus.  Asia  : 
N.  Ind.  (Him.),  Sikkim— Sundukphu  11,500'  Levinge.  Siberia,  Mandschuria,  Kams- 
chatka,  and  Japan. 

4.  P.  distans,  Don  ; Syn.  Fil.  308  ; C.  R.  544.  Phegopteris  distans, 
Don  (under  Polypodium ),  Bedd.  H.  B.  292. 

Kashmir  : ? 

Punjab  Chamba  1 Simla  Region  ? 

N.-W,  P.  : D.  D.  Diet. — Jaunsar,  Chakrata  7000',  Gamble  No.  22,825,  1891  ; 
Kumaun , near  suspension  bridge  on  old  road  to  Almora,  Hope  1861. 

Distrib. — Asia  : N.  Ind.  (Him.), Nepal,  Wallich;  Sikkim,  C.  B.  Clarke  : typical  ; 
Assam— Khasia,  Simons.  Malay  Peninsula.  Java.  China. 

As  both  Clarke  and  Beddome  say,  P.  distans  has  tufted  stipes,  and -as  in  all 
Gamble’s  specimens  from  Sikkim  and  Chittagong— 16  sheets — which  are  com- 
plete, the  caudex  is  erect  with  tufted  stipes,  and  as  this  is  the  character  of  some 
thirty  specimens  in  the  Calcutta  Herbarium,  I have  separated  the  numerous 
specimens  from  N.-W.  India,  hitherto  called  P.  distans , but  which  have  a 
widely  creeping  and  branching  rhizome,  and  I give  them  as  a new  species — 
P.  late-repens,  next  below.  I am  doubtful  about  the  Kashmir  specimens  which 
I have  not  seen  except  Trotter’s,  which  wre  agreed  are  late-repens , and  also  about 
McDonell’s  from  Chamba.  Gamble’s,  and  some  of  Blanford’s,  specimens  from 
the  Simla  Region  have  erect  caudices,  and  so  have  Gamble’s  from  Jaunsar  in  the 
Dehra  Dun  District.  The  Kumaun  specimens  have  the  caudex  rather  decum- 
bent and  stipes  subtufted,  but  are  otherwise  the  same. 

Generally  speaking,  P.  distans  seems  to  be  a smaller,  stiffer,  narrower,  and 
less  cut  fern  than  the  next,  but  occasionally  the  fronds  are  broad  for  their  length. 
This  is  so  with  a specimen  from  Sikkim,  coll.  King,  No.  4132,  1877,  which 
Sir  George  kindly  sent  me  in  1890,  as  a type  of  Don’s  plant.  That  frond  is 
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14  inches  broad.  The  stipes  are  very  erect,  closely  set,  and  densely  scaly  for 
some  way  up.  The  pinnae  are  cut  down  J or  4/5ths  to  the  rbachis,  and  the 
segments  are  entire,  or  very  slightly  crenate  at  the  apex.  Don's  description  in 
the  Prod.  FI.  Nepal  is  : — 

“ P.  distant,  fronde  lanceolata — pinnata  : primus  distantibus  suboppositis 
lanceolatis  acuminatis  altepinnatifidis  pilosiusculis  ; segmentes  oblongis  apice 
rotundatis ; imis  inciso-serratis ; superioribus  repandis,  stipite  rhachique 
semi-territibus  villosis,  soris  remotis  biserialis. 

“ Hab.  in  Nepa'liae  alpibus,  Wallich.  Frons  bi — v.  tripedalis.  Rhachis 
purpurascens.” 

There  is  no  allusion  to  a rhizome  in  the  above.  Mr.  Duthie  once  kindly  noted 
down  for  me  the  localities  and  collector's  names  of  the  (Indian  ?)  specimens 
named  P.  distans  in  the  Calcutta  Herbarium  ; and  I grouped  them  in  five  forms, 
thus  : — (1)  Typical  form , from  Simla,  GamUe  ; Sikkim,  Khasia,  and  Nilgiris  ; 
(2)  var.  minor , C.  B.  Clarke  ^ from  Sikkim  ; (3)  var.  glabrata , C.  B.  Clarke , 
Kumaun,  R.  Blinkworth , without  rhizome,  named  P.  brunneum  Wall,  on 
original  ticket : margins  of  segments  almost  entire ; (4)  var.  paludosum , from 
Labaul,  Khasia,  Nilgiris  Gamble , and  Ceylon,— rhizome  erect,  stipes  tufted  ; and 
(5)  var.  adnata  (sp.)  Wall,  from  Dharmsala  Edgeworth,  Chamba  C.  B.  Clarke , 
Girhwal  8000'  Blanford,  Nepal,  Nilgiris  Beddome , Ceylon  Thivaites.  Mr. 
Duthie  noted  that  there  were  no  type  specimens  of  Don  or  Wallicb,  except  a 
doubtful  one  of  each  ; and  that  tne  specimen  ascribed  to  Don  looked  very 
different  from  the  rest  of  var.  adnata , the  margins  of  the  segments  being 
almost  entire. 

5.  F.  late-repens,  n.  sp.,  (Trotter  MS.)  Hope  Plate  XIY.  (see  Yol.  XII., 

p.  628). 

Add. — for  Jaunsar  hab — Molta  Range  60G0',  Duthie  1896;  B.  Garli . 
Mrs.  Fisher  : pinnules  entire,  only  toothed  at  points  : no  stipes  present. 
Kumaun  : Inayat,  nat.  collr.  Sahar.  Herbarium,  No.  25,088,  8-1890, 

6.  P.  DryopteriS,  D.,  including  P.  Robert ianum  Hoffm.;  Syn.  Fil.  303; 
C.  R.  545.  Phegepteris  Dryopieris , Linu.  (under  Polypodium),  Bsdd. 
EL  B.  293. 

Afghan  : Kurram  Vy.,  Aitch.  1879  ; Pei  was  Kotal,  Collett  1879. 

Trans-Ind.  States  : Baraul— Mirga  7500',  Gatacre  1895  ; Chitral , J.  E. 
Youngbusband  1891. 

Kashmir  ; 7-13,000',  frequent ; .Gilgit — Toltion  Indus,  6000',  Winterbottom  1847, 
Punjab  : Hazara  Dist. — Kagan  Vy.,  Inayat  (Sahar.  Herb,  collr.)  .1896  (probably 
P.  Robertianum') ; Chamba  State  7-8000',  McDonell,  J.  Marten,  1882  to  1899  ; 
Kangra  Vy.  Dist.  8000',  Harsukh  (Sahar.  Herb,  collr.)  1899. 

N.-W.  P.  : T.  Garhmal — Ganges  Vy.,  8-11,000'  Duthie  ; B.  Garh — Dombitia  Gadh 
9000',  Duthie  ; Kumaun  10-13,000',  Duthie,  Trcttcr,  MacLeo:!. 
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Distrib. — Amer.  ; Greenland  and  Sitka  to  Rocky  Mts.,  Canada  and  Newfound- 
land ; U.S. : N.  E.  States  to  Virginia,  and  westward  to  Oregon  and  Alaska.  Europe,  : 
Widely  distributed,  from  the  extreme  north  to  Italy  and  south  of  Spain.  Asia  : 
Seberia  and  Kamaehatka.  China — Peking  Mts.  5000',  Hancock  : a ve^y  rare11; 
Mukden— >Kirin,  James. 

I have  marked  some  of  the  specimens  enumerated  above  P.  Dryopieris,  and 
others  P.  Robertianum , but  there  are  others  I am  not  sure  about.  I think  the 
difference  between  the  two  plants  is  not  so  great  as  it  is  in  Great  Britain. 
I agree  with  Mr.  Clarke  that  if  P.  Robertianum  is  distinct  it  grows  in  the 
N.-W.  Himalaya. 

7.  P.  ornatum,  Wall.  Cat.  327  ; C.  R.  545.  Phegopteris  ornata , Wall, 
(under  Poly  podium),  Bedd.  F.  S.  I.,  t.  171,  H.  B.  294. 

N.-W.  P.  Kumaun  ; fide  Clarke  in  ‘ Review.1 

Distrib.-- Asia  : N.  Ind.  (Him.),  Sikkim  and  Bhotan,  in  tropical  valleys  0-2000', 
common  ; Bengal— Chittagong  Hills  500',  S.  Ind.  — Carcoor  Ghats,  Malabar,  and  else- 
where along  the  Western  Ghats,  but  not  common — de  Beddome.  Ceylon.  Malaya. 
N.  Australia.  Polynesia. 

I enter  this  species  on  Mr.  Clarke’s  authority,  but  I do  not  think  it  can  be 
common  in  Kumaun,  as  he  seems  to  say,  for  none  of  my  correspondents  seem 
to  have  found  it  there.  I have  not  myself  collected  in  the  low-lying  valleys  of 
Kumaun,  except  in  that  of  the  Gola,  from  about  2000'  upwards,  and  I did  not 
see  it  there. 

8.  P.  punctatum.  Thunb.  ; Syn.  Fil.  312.  P.  rugosulum,  Labill., 
C.  R.  546.  Phegopteris  punctata  Thunb.  (under  Polypodium) > Bedd.  H.  B.  295. 

Punjab  : Chamba,  MoDonell,  J.  Marten  j Knllu — Trotter,  in  List  ; Simla  Reg.; 
Asan  Valley,  Edgeworth  1340  ; seen,  freshly  gathered,  by  Hope,  1886 — said  to  be  from 
Rifle  Range,  E,  of  Jako  Mt.  6-7000'  : not  in  Blanford’s  List  and  not  got  by  Bliss. 

N.-W.  P.  : D,  D.  Diet. — Jaunsar,.  Lakhwa  8-4000',  Gammie  ; Chatra  6000',  Gam- 
ble ; T.  Garh.  4-5000',  Herschei,  Mackinnons  Hope,  Duthie  ; Kumaun  T.  T.  1845, 
S.  and  W..  5-7000',  Duthie,  Trotter,  MacLeod, 

Distrib.— Amer.  : Columbia  to  Chili.  Asia  : N.  Ind  (Him.),  Nepal  Wallich  ; 
Sikkim  and  Bhotan;  Assam— Mishmi  Griffith , Khasia  T.  Lobb.  Bengal— Chittagong, 
alt,  1000' — 5000'.  S,  Ind.,  common  on  W.  Mts.  at  high  alts.  Ceylon,  Malay  Penins. 
Tonkin.  Java.  Philippines.  Japan.  Saudxyich  Isles.  N.  Caledonia.  Moluccas.  Australia, 
N.. Zealand.  Van  Dieman’s  Land.  Afr.  : Fernando  Po  7000'.  Tristan  da  Cunha 
S^.  Helena.  Bourbon.  Madagascar. 

Subgenus  Goniopteris,  Presl. 

9.  P.  urophyllum,  Wall.  Cat.  299  ; Syn.  Fil.  314;  C.  R.  547 
Nephroiium  urophyllum , Wall,  (under  Polypodium ),  Bedd.  H.  B.  274  and 
Sappt.  72, 

N-  W.  P. : Garhxcal  and  Kumaun,  fide  Clarke  in ‘.Review.1 
Distrib.— Asia  : N.  Ind.  (Him.),  Sikkim  and  Bhotan  ; Assam— Khasia  ; Bengal— 
Chittagong.  Burma.  Ceylon.  Malaya.  New  Hebrides— An ei ten m.  China  : Chusan 
Polynesia.  N.  Australia.  Quoenslanci. 

II 
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I have  set  seen  the  specimens  from  the  west  of  Nepal  on  which  $)arke  founds, 
aor  any  others  from  N.-W.  India. 

10.  P.  prolifemm,  P’esl. ; Syn.  111.  315.  P.prdifertum  (Roxb.)  Wall. 
Oat.  312,  0.  K.  548.  Gomoptms  prolifer  a Roxb.,  Bedd.  JB.  B.  236.  Mrni&c 
imi  proliferum  (Siv.)  Hook  2nd  Cent. 

Kashmir  * 3000' ; Trotter  in  List. 

Punjab  : Ghamba— McDonell  in  List ; near  Dalbousie  3000',  Trotter,  Kangra 
Valley  List.  2-3000',,  'I’rotter. 

N.-W.I  P. : D.  D . List — Very  common  in  the  [Dun,  on  banks  of  streams  and 
canals,  up  to  perhaps  3000*;  T.  Garli.  1500',  Hopet"^W  Mackinnons  ; Saharanpur 
Dint . — Roorkee,  Lt.  Sedgwick,  R.E.  ; Kumaun — The  Bhabar  1000',  S.  and  W. ; Gonai, 
Davidsoh,  above  Katgodam— below  2000',  Hope  GoraJchpiir  JDi&t. — Sima  Tal,  on 

banks  of  Rohni  R : had  been  submerged  lift,  by  a flocd,  A.  Campbell  ; Moradabad, 
T.  T.  1844  j North  Oudh  Forests,  R.  Thompson. 

Histbib. — Asia  : N.  Ind. — eastward  in  the  plains,  and  westward  along  the  foot 
of  the  hills  up  tq  3000'j  Chutia  Nagpur,  Lev.  A.  Campbell ; (ttentral  Provsi,  Hoshang- 
abad  Disti,  Liithie  ; The  Concan,  Law.  S.  Ind.  ; Ceylom— Trineomalee,  Wight  ; 
Burma — Mergui.  Malaya  S.  China*  Philippines.  N.  Caledonia.  N.  Australia.  S. 
Australia— Queensland.  New  Guinea.  Afr  i Angola.  Zambesi  Land.  Shire— near 
Blantyre;  E.  Txop.  Africa.  Mauritius.  S.  Africa. 

As  I find  none  of  the  published  descriptions  of  this  species  sufficient.  I 
venture  the  following,  which  is  founded  on  long  observation  of  growing 
plants  : — 

Rhizome  stout,  slowly  creeping  and  branching.  Fronds  springing  some- 
times in  tufts,  procumbent,  or  climbing  among  bushes  and  in  hedge- 
rows : sometimes  of  definite  length,  broad,  spreading,  and  sterile,,  but 
one  or  more  fronds  of  a tuft  having  a leading  prolonged  rhaehis 
which  throws  off  branches  from  buds  at  the  axils  of  the  pinnae 
3-6  inches  apart,  up  to  6 branches  per  bud,  and,  if  trailing  on  the 
ground,  becomes  an  epigeous  rhizome,  throwing  out  roots  as  well 
as  branches  from  the  axils,  but  ultimately  diminishes  in  width  and 
becomes  flagelliform  : the  side  branches  fertile,  and  often  prolonged, 
sending  out  one  or  more  branches,  from  each  bud  as  does  the  main 
rhaehis  : the  mam  flagelliform  rhaehis  often  fertile  to  the  apex, 
(i Quoad  ultra — vide  metores). 

Seme  of  my  observations  were  made  on  plants  naturalised  in  my  garden 
in  Dehra  (N.-W.  P.),  transplants  from  a closely  adjoining  natural 
station.  Given  moisture  and  other  favourable  circumstances,  this 
Species  is  capable  of  great  development  : I believe  1 leral  shoots 
sometimes  become  leaders.  Beddome  is  certainly  wrong  in  saying 
that  the  elongated  and  flagelliform  fronds  are  <4  non-seeding,”  as 
specimens  in  my  collection  show'. 
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11.  P.  lineatum,  Colebr.  in  Wall.  Cat.  300  ; Syn.  Fil.  316  ; C.  R. 
548.  Nephrodtium  costatum , Wall,  (under  Polypodum),  Bedd.  H..  B.  275  and 
Suppfc.  73. 

Kashmir:  Tawi  Vy.  4000',,  Levinge  1 8.75  ; Trotter,  in  MS.  List;  Jhelam  Vy. 

“ 35th  Milestone,'1  MacLeod  1891. 

Punjab  : Chamba  State— McDoneli  in  List ; Chamba  6000',  Blanford,  Trotter  ; 
Simla  Reg. — Simla. 5500',  Bates, . Gamble,  Bliss  ; Sirmur — T.  T. 

N.-W.  P.  : “N.  W.  I.”,,  very  red,  Falconer;  D.  D.  Diet. — Massooree  4 00000 
by  streams  and  in  swampy  ground,  not  uncommon,  Herb.  Dalzel,  King,  M$<?kinnons, 
Duthie,  Hope;  T.  Garli— Mackinnons,  Duthie  4-5000';  B.  Garh. — Mrs.  Fisher;.. 
Kumaun— -Wallich  ; Pburka  and  Bagesar  8500',  S.  and  W.  1848  j Col.  Davidson  1875 
(very  red);  Nalena  Yy.  47-5000',  Hope  1890  (only  slightly  red)  ; near  Bagesar  8000', 
Trotter  1891, 

Distrib. — Asia.:  N.  Ind.  (Him.)  Nep&l,  Wallich  1827;  Assam— Mishi,  Griffith, 
Khasia.  Silhet.  Ceylon.  .Penang.  China-Centr.,  Mr.  Maries- ; Icbang,  Henry  ; Szeeh - 
tvan  : Mt.  Qmei,  Faber  ; Yunnan  : Mengtze,  Hancock. 

A very  different  looking  plant  from  the  next,  and  much  more  elegant.  The, 
rhizome  is  widely  creeping,  never  erect.  By  the  side  of  running  water  it  grows* 
to  a large  size.  T have  a frond  I gathered  in  Kumaun,  mounted  on  five  18^" 
sheets,  with  stipes  almost  30  in.  and  frond  57  in.  1.,  and  I get  others  larger. 
Mr.  J.  W.  Furrell  has  seen  fronds,..  8 ft.  long,  without  stipe.  As  is  often 
the  case  with  ferns  having  a creeping  rhizome,  many  fronds  are  sterile,  but 
otherwise  the  same  as  the  fertile  fronds.  I have  never  seen  any  trace  of 
involucre  on  even  very  young  fronds  gathered  ih  N.-W.  India.  Beddome  says 
specimens,  from  Dr.  Stuart,  Garhwal,  have  the  involucre  very  distinct.  Clarke* 
who  kept  the  species -in  Poly  podium  (Goniopteris)\  says  the  young  sori  have  many 
hairs  among  them. 

The  stipes,  rhachises  and  veins  are  often  quite  red.  The  number  of  veins 
runs  up  to  10  pairs,. the  excurrent  venule  being  often  free.  Beddome,  in  his 
supplement,  says  the  rhizome  is  sometimes  creeping,,  sometimes  erect.  I 
find  it  is  always  widely  creeping.  Beddome  may  have  mixed  up  two  distinct 
ferns  ; and  I cannot  admit  that  a fern  can  be  so  inconsistent  in  its.  structure  and 
habit  as  he  says  this  is, 

12.  P.  multilineatum,  Wall.  ■ ; Syn.  Fil  316  ; C.  R.  547.  Nephro* 
dium  moulmeinense,  Bedd.  H.  B.  275,  F.  B.  I.,  t.  231. 

Kashmir  : Poonch  3000',  Major  Sage  : fide  Trotter  in  printed  List, 

N.  W.  P. ; D.  D.  Dist.— in. the  Dun,  Nalota  Khala  about  2500',  Hope  1880-87-89  ; 
Ramgarh  Road  2000',  Gamble  1892  ; below  Mussooree,  to  westward,  4000',  Mac- 
kiunonS  1878  ; Birani  Nadi,  Duthie  1882  ; B.  Garhwal,’Mrs.  Fisher  ; Xvmaun , Al- 
mora,  Davidson  1875  ; Kali  Yy.  2-3000',  Duthie  1884  ; Gola  Vy.  2500',  Hope  1890  ; 
Sarjit  Yy.,  near  Bagesar^  3000'  S.  and  W.  ; 3-3500',  Trotter  1891.  North  Oudh 
Forests,  R.  Thompson.. 
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Distrib.— Asia  : N.  Ind.  Sikkim  and  Bhot&n  ; Bengal  : Chittagong  and 

plain  westward,  and  ascending  the  Himalaya  to  4-5000',  Parasn&th  Mt.  Rev.  A. 
Campbell ; Assam—  WallicTi  1829  ; all  over  the  Province  ; Nambur  Forest,  Munn.  S. 
Ind.  : Golconda  Hills,  west  of  Vizagapatam,  2-3000',  “ involucre  distinct  ” ; not  on 
Western  Mts.,  Beddome  in  H.  B.  Burma  : li  very  common  near  Moulmein,  involu- 
cre distinct”,  Beddome.  Fiji  Isles,  Seeman  ? 

Under  P.  lineatum , Baker  remarks*-44  Seems  not  distinct  from  the  next,  ” — 
but  see  my  remark  above  as  to  the  contrast  between  the  two.  The  present  plant 
is  more  coriaceous,  and  very  dry-looking,  with  veins  very  prominent  and  dis- 
tinct : the  fronds  are  generally  broader  and  shorter,  and  have  fewer  pinnae  than 
P.  lineatum  has,— 4-15  pairs  in  Gamble's  and  my  specimens  ; whereas  in  our  P. 
lineatum  the  number  varies  from  8 to  30  pairs,  only  3 specimens  having  less 
than  16  pairs.  A specimen  I have,  from  Parasnath  Mt.  in  Bengal,  is  7/-6^" 
high  from  the  rhizome,  of  which  total  the  stipe  is  44£  inches,  and  the  frond 
46.  It  has  only  14  pairs  of  pinnae : the  lowest  are  10  in.  1.,  the  next  pair  12". 
and  above  that  there  are  several  about  13  in.  The  width  of  the  broadest  is 
barely  above  1£  in.  The  pinnae  of  P.  multilineatum  are  much  the  broader,  and 
the  number  of  pairs  of  veins  runs  up  to  23  and  even  25.  Trotter's  plant 
from  Kumaun  has  the  narrowest  pinnae  of  any  I have  seen—^J  in.,  but  it 
nevertheless  has  16  pairs  of  veins.  My  Kumaun  specimens  were  growing  in 
a swampy  slope  in  forest:  very  few  fronds  were  fertile.  As  Beddome  added 
in  his  supplement,  the  rhizome  is  creeping  : the  stipes  are  distinct. 

Blanford,  in  his  published  List,  gives  Simla  as  a habitat,  saying  <s  4 The 
Glen' and  some  other  wooded  ravines  below  6000'.  The  pinnae  are  narrow." 
I think  this  must  be  P.  lineatum  Colebr.  His  specimen  of  P.  lineatum  from 
Chamba  is  marked  by  him  P.  multilineatum , and  yet  has  the  narrowest  pinnae 
of  any  lineatum , I have  seen,  with  only  6-7  pairs  of  veins.  ■ Trotter,  says 
he  collected  P.  multilineatum  in  Chamba  and  Simla ; and  if  he  is  right  as  to 
Major  Sage’s  specimen  from  Kashmir  this  is  probable  enough ; but  the  evidence 
I have  seems  insufficient. 

I have  never  seen  the  slightest  trace  of  involucre  in  this  fern,  as  growing  in 
N.-W.  India;  but  I detected  some  in  Gamble’s  specimens  from  the  Palkonda 
Hills  in  the  Vizagapatam  District,  2500  , and  the  Rurnpa  Hills,  2000',  in  the 
Godavery  District,  Madras  Presidency.  The  Bumpa  Hills  plant  has  pinn^  cut 
down  about  J of  the  half  width  (£•  in  terminal  pinnse),  segments  wider  than 
in  other  P.  multilineatum,  -and  not  more  than  13  pairs  of  veins,  which  curve 
upwards;  and  the  sori  are  as  a distance  from  the  costa  instead  of  near  it  ; 
they  are  much  nearer  the  ex(jurrent  veinlet.  These  Madras  specimens  may  be 
the  same  as  the  Moulmein  plant,  which  I have  not  seen ; and  I suspect 
Beddome  may  be  right  in  setting  Up  N.  moulmeineme,  but  wrong  in  upsetting 
P.  multilineatum . In  his  supplement  of  1892  he  says  that  fronds  of  N.  mwl~ 
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meinense  lately  received  in  a very  young  state  show  ciliated  involucres  on 
almost  all  the  sori ; and  that  Mr.  Mann’s  specimens  from  the  Nam  bur  Forest, 
Assam,  have  the  pinnae  inches  broad.  If  in.  is,  I think,  the  broadest  I 
have  of  P.  multilineatum< 

Subgenus  Eupolypodium. 

13.  P.  suhfaleatum,  Bl.  ; Syn.  Fil.  3*28  ; C.  R.  449,  Bedd.  H.B.  314. 

N.-W.  P. — B.  Garh.y  Mackinnons  1882  ; Knmaun  — Kaliraundi  8500',  S.  and  W., 

No.  19  ; P.  part  of  Wall.  810  ; named  P.  subfalcatum  by  Sir  W.  J.  Hooker.  Above  Gini 
6-7000',  near  Sosa  9-10,000',  Duthie  1884.  North  India,  Edgeworth,  fide  Hooker. 

Distrib. — Asia  : N.  Xnd.  (Him.)  Nepal,  WallicTi , Centra?  Nepal,  J.  Scully  T880. 
Sikkim  and  Bhotain,  common  ; Assam-— Khasia  4-500(y,  frequent.  S.  Tfad. — Nilgiris 
.and  Anamallays  4-5000'.  Ceylon— Centr.  Prov.  Malay  Penins.  8-4000',  and  IsleB. 
Philippines,  Cuming  ; Borneo  ; Moluccas — Batjan  Isd.  j New  Guinea,  Beccariect . 

Subgenus  Goniophlebium,  Bl. 

14.  P.  amosimm,  Wall.  ; Syn.  Fil.  341  ; C.  R.  550.  Goniophlebium 
amcenum , Wall,  (under  Polypodium ),  Bedd.  H.  B.  317. 

Punjab  : Chamba , McDonell  ; 6-8000',  J.  Marten  1897  ; Kangra  Vy.  List.  8000'; 
Kullu  6-8U00',  Trotter,"  Coventry  ; Simla  Reg. — Simla  and  neighbourhood,  and  east- 
ward along  Thibet  Road  to  Bisahir,  6-9500',  T.  T,,  Edgeworth,  Bates,  Hope,  Gamble, 
Blanf,  Trotter,  Bliss,  Lace  ; Sirmur,  T.  T„ 

N.-W.  P.  : JD.  JD.  Dist . — Jaunsar,  Dakera  5500',  C.G.  Rogers,  Harianta  8500',  Gamble 
1898  ; Mussooree — s The  Park’  Hope  ; Landour— Seal’s  Hill  7000',  Hope  ; T.  Garh.  Nag 
Tiba  Mt.  9000',  Mackinnons  ; Ganges  Vy.  7-8000',  Duthie,  Datnni  7000'.  Gamble  ; 
“Garhwal,”  Griffith  1845  ; B.  Garh.,  Mrs.  Fisher  ; Kumaun — Kathi  7500',  Jagesar 
6000',  S.  & W.  , near  Naini  T&l  5600'  Hope  ; above  Ramgarh  7000',  Trotter;  Kala 
Muni  Ridge  9500',  MacLeod. 

Distrib.— Asia  : N.  Ind.  (Him.)  Nep&l,  Wailich  ; Sikkim  and  Bhotan  ; Assam— 
Kbasia  Dist.  8-6000',  very  common  ; Manipur  G.  Watt.  China,  Henry \ Hancock  ; 
Formosa  (doubted  by  Clarke)  Tonkin,  Balansa. 

Mr.  Clarke  can  distinguish  this  fem  from  some  large  specimens  of  P.  lachnopus 
Wall.  (No.  15  below)  only  by  the  scales  (on  rhizome  ? ) not  being  hair-pointed  : 
he  says  there  is  no  difference  between  the  two,  and  he  has  P.  lachnopus  exceed- 
ingly large.  One  does  not  need  to  look  at  the  scales  to  distinguish  between  the 
two  species.  P.  amcenum  has  a broadly  lanceolate  frond— -twice  to  thrice, 
rarely  more— as  long  as  it  is  broad : P.  lachnomis  is  linear-lanceolate,  commonly 
six  to  seven  times  as  long  as  broad,  and  rarely  is  the  breadth  so  much  as 
one-fifth  of  the  length  : 15in.  1.  by  2in.  broad  are  common  dimensions,  and  I 
have  a frond  21  in.  by  3 in.  The  number  of  pinnae  (or  lobes)  in  the  two 
species  is  considerably  different  : in  amcenum  it  is  sometimes  less  than  20,  gene- 
rally 25-30,  and  very  rarely  reaching  25-40  • in  lachnopus  the  number  is  rarely 
below  30,  and  frequently  reaches  45  or  morel  In  amcenum  the  costae  of  the 
segments  are  from  | in.  to  ]|  in,  apart,  and  the  segments  gradually  taper  from 
a .broad  base  to  a generally  very  fine  point  : in  lachnopus  the  costae  are  generally 
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about  3/8  to  7/16  in.  apart,  rarely  i-  in.  or  over,  and  the  segments  suddenly  taper 
at  about  two-thirds  of  their  length.  The  fronds  of  lachnopus ■ are  much  weaker 
and  thinner  than  those  of  amcenum,  and  they  hang  perpendicularly  from  the 
trees  they  grow  on.  I.  have'  rarely  seen  P.  lachnopus  on  rocks.  P.  amcenum 
generally,  I think,  grows  on  rocks,  or  in  soil  on  rocky  slopes,  sometimes  stand- 
ing upright  ; but  in  Mussooree  I have  seen  it  on  trees.  When  in  a young  state 
the  fronds  are  very  pubescent,  and  always  there  are  numerous  small  chaffy 
scales  on  and  near  the  rhachis  on  the  under  side.  The  fronds  of  P . lachnopus 
are  all  but  naked. 

15.  Pe  lachnopus,  Wall.;  Syn.  Fil.  342  ; C.  R.  551.  Goniophlelium 
lachnopus , Wall.,  Bedd.  H.  B.  319. 

Kashmir  : fide  Clarke,  in  ‘ Review.’’ 

Punjab  : Kullu  5-7000',  Trotter  in  printed  List ; Simla  Region— Simla,  Edgeworth 

5- 5500',  Gamble,  Blanford,  Trotter,  “not  very  common  ” ; Masbobra,  Bliss. 

N.-W.  P.  : j D.  D.  Dist.— in  the  Dun  : Nalota  Kbala  2600',  Hope  ; Mussooree  55- 
6500',  in  many  places,  on  trees,  Duthie,  Mackinnons,  Hope  ; T.  Jumna  V y. 

6- 7000',  Duthie,  Sahlra  Vy.  6000',  Gamble;  Kumaun—  R.  BI.  ; Mohargiri  6500', 
S.  and  W.  1848  ; Hawalbagh  ; Naini  Till,  S.  and  W.,  Hope,  Davidson  ; near  Askct 
4-5000',  Duthie  ; Nalena  Yy.  47-5000',  on  rocks,  Hope ; Sarju  Vy.,  Bansi  5500' 
Trotter  ; Goriganga  Vy.  8500',  Kala  Muni  Ridge  8500',  MacLeod. 

Distrib. — As-ia  : N.  E.  Ind.  (Him.) Nepal  ; Wallich  1821  ; Sikkim  and  Bhot£n; 
Assam— Khasia  Dist.  8-5000',  “very  common,”  Clarke  ; N.  Manipur  5500',  Clarke. 

See  my  remarks  under  P.  amcenum , Wall.,  No.  14,  above.  Occasionally,  when 
growing  in  an  exposed  dry  situation  I suppose,  this  fern,  is  very  small  and  wiry  : 
Duthie’s  example  from  the  Jumna  Yalley  has  fronds  only  A!'  X 1 1'1 1.  including 
stipes.  MacLeod’s,  from  the  Kala  Muni  Ridge,  Kumaun,  is  from  6 to  11  in. 
including  stipes.  I watched  this  fern  at  Mussooree  for  a number  of  years,  and 
I believed  it  was  spreading  there.  It  is  a striking  object,  hanging  from  the 
large  oak  trees  in  the  forest,  on  the  north  side  of  the  ridge,  up  to  6500'  alt.,  and 
I could  easily  distinguish  it  from  P.  microrhizoma , Clarke  (which  is  much  more 
common)  at  some  distance.  The  elevation — “ up  to  1 1,000'  ’’—given  in  the 
Synopsis , seems  much  too  high,  and  Clarke’s  higher  limit,  6000',  is  too  low  ; 
blit  Beddome  has  cut  that  down  to  3000',  on  what  authority  I know  not. 
Blanford  says — “ Not  very  common  at  Simla.  Found  on  trees  and  rocks  in 
shady  ravines  below  6000'.” 

16.  P.  microrrMzoma,  0.  B.  Clarke,  in  Trans.  Linn.  Soc.9  2d.  Ser.  Bot., 
Yol.  I,  1880,  p.  551  (C.  R.) ; Syn.  Fil.,  2d.  Ed.,  511.  Goniophlebium  micror- 
rlimma,  Clarke,  Bedd.  H.  Ik  322. 

Kashmir.— fide  Clarke  ; Trotter  in  Lists. 

Punjab:  Chamba — McDonell  in  List ; J.  Marten  5-7000',  1897  ; Mandi  State 
5000',  Trotter  \ Kangra  Vy}  Dist.  Dalhousie,  Clarke  ; Kullu  T-9001)',  Trotter;  Simla 
Reg. — Simla,  and  eastward  along  ridge  to  Mati&na  6-9000' : il  very  common  on 
rocks  and  trees  from  5500'  to  8500' v (Blanford  in  List). 

j 
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N.-W.  P : D.  D.  Did . — Musseoree  and  Landour  6-7500',  everywhere,  on  rooks  and 
trees  ; B.  Garb.,  Mrs.  Fisher  ; Kuvtaun — Jagesar  COCO',  S.  and  W.;  Naini  Thl  ; Eali 
Vy.  9-10,000',  Duthie  ; Goriganga  Valley  7000',  MacLeod. 

Distrib. — Asia  : N.  Ind.  (Him.)  Sikkira  and  Bhotan  ; Assam — Jakpho  Mt. 
9000',  Clarke  : China — Yunnan,  Delavay,  Henry. 

Besides  the  difference  in  the  scales  of  rhizome  between  this  species  and 
P.  lachnopus , distinguishing  characters  of  microrrhizoma  not  mentioned  by 
Mr.  Clarke  are—  the  brown  stipes,  and  darker  brown  rhachis  ; the  broader, 
shorter,  and  rather  stouter  frond  ; pinnae  much  fewer— generally  only  15-25 
pairs — and  broader  ; and  sori  often  oblong  or  oval.  At  Mussooree  this  fern 
grows  to  a higher  level  than  P.  lachnopus.  The  rhizome  does  not  strike  me  as 
being  very  small. 

17.  P.  argutum,  Walk  ; Syn.  Fil.  511  ; C.  R.  551.  Gcniophlebhim 
argututn , Wall,  (under  Polypodium ),  Bedd.  H.  B.  323. 

N.-W.  P.  : D.D . Dist. — Mussooree  (1500',  Hope  1885  ; T.  Garli. — Nag  Tiba  Mt.  8000' 
Macktunons  8000'  ; B.  Garli.  6-7000',  Duthie  1885,  Mrs.  Fisher  ; Kumaun , R.  Bl.  ; 
Binsar,  on  trees,  7000',  S.  and  W.  1848,  and  Major  Madden;  Naini  Tal  5-8000',  on 
trees,  Hope  1861,  Davidson  1875  ; between  Gini  and  Mnnshiari  7-8000',  above  Gini 
6-7000',  and  Gori  Vy.  7-8000',  Duthie  3884  ; above  Lonarkhet  7600',  Trotter  1891  ; 
Ranti  and  Kala  Muni  Ridge  7-10,000',  MacLeod  1898. 

Distrib.— Asia  : N.  Ind.  (Him.)  Nepal,  Walliali  1S29  ; Sikkim  and  Bhotan, 
4-9000',  very  common  ; Assam — Kliasia. 

Mr.  Clarke  gives—1 “ Himalaya,  from  Kashmir  to  Bhotan,  very  common  ” as 
habitats  for  this  species,  but  I cannot  find  any  specimens  from  the  westward 
of  Tehri  Garhwal  in  the  N.-W.  Provinces,  nor  did  Mr.  Trotter  ; and  Mr. 
Blanford  is  silent  as  to  the  Simla  Region.  The  Jaunsar  Tract  of  the  Debra 
Dun  District  also  seems  a blank. 

My  plant  from  Mussooree  is  from  the  only  known  station  in,  or  within,  two 
days’  journey  of  that  place  : it  must  be  10  or  15  miles  from  Nag  Tiba  Mt.  in 
a straight  line  across  the  deep  valley  of  the  Aglar  River.  I found  the  fern  in 
Mussooree  on  one  branch  of  one  Rhododendron  [ arboreum ) tree  only,  and  left 
most  of  the  rhizome  and  fronds  on  it,  and  it  was  still  there  in  1895,  but  did  not 
appear  to  have  spread  to  other  trees.  P.  argutum  was  pretty  common  in 
Naini  Tal  in  1861,  on  the  Sher-ka-danda  side  of  the  Lake,  high  up. 

Subgenus  Niphgbolus,  Amt. 

19.  P.  adnasoens,  Sw.  ; Syn.  FiL  349;  C.  R.  552.  Niphololus 
adnasems , Sw.  (under  Poly  podium),  Bedd.  H.  B.  324, 

N.-W.  P. : B.  Garh.  3-4000',  P.  W.  Mackinooti  1881  ; Kumaun — BatngangaR.  2500. 
S.  and  W.;  4-5000' and  3-4000',  Duthie  1884;  Sarju  Vy.  8500',  Trotter  1891;  “Gori- 
ganga Valley  and  elsewhere,"  5-8000',  MacLeod  1898. 

Distrib.— Asm  : Throughout  N.  India  in  moist  climates/”  Clarke.  Himalaya— up 
to  5000'  and  even  8000' : “ extending  over  the  plains  to  Calcutta  and  the  sea-face  of 
the  Soonderbitu"  ; Aspam— Kachar, Mishmi  Griffith^  Manipur,  Watt.  S.  Ind.  Burma— 
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Mergui,  Griffith,  Andaman  Islands.  Ceylon.  Malaya.  Tonkin.  China — Yunnan.  Cbnsan. 
Fiji.  New  Hebrides,— Aneiteum  N.  Australia — Cape  York.  Aft . : Caiuerun  Mts. 
Eritrea,  G.  Schweinfurth,  1896  1 Mascaren  Isles. 

New  to  N.--W.  India  ; and  there  not  found  westward  of  the  Ganges. 

20.  P,  StigmOSUm*  Sw. ; $yn.  Fil.  350  ; 0.  R.  553.  NPphoMus 
stigmosu*  Sw.,  Bedd,  H.  B.  328. 

N.-W.  P. : T.  Garhwal — 4000',  Mackinnons  1878  ; below  Lalnri  3-4000',  Duthie  1881  ; 
Kumaun— Sarju  Vy.—  Gangoli  Hat  3000',  Major  Madden  ; Kali  Yy.  2-3000',  Duthie 
1884  ; Gola  Valley  2300',  Hope  1890  ; Sarju  Vy. — Bageswar,  T.  T.,  3000'  S.  and  W., 
Trotter  1891;  Sarju  and  Goriganga  Valleys  3-5000',  MacLeod  1893. 

Distrib. — Asia  : N.  Ind.  (Him*}  Sikkim  and  Bhotan  1-4-5000',  Assam — Khasia 
2-3000'  very  common  ; W.  Manipur  3500',  Clarke  ; Bengal — Chutia  Nagpur,  Parasnath 
Mt.  2500',  Clarke,  S.  Ind.-- -Golconda  Mts.  Burma — Tenasserim.  Sumatra,  Hancock. 
China— Yunnan,  Henry,  Hancock. 

21.  P.  fisstun,  Baker ; Sjn.  Fil.  351  ; C.  R.  554.  Niphcbolus  fissus, 
B1-,  Bedd.  H.  B.  330. 

Kashmir  l fide  Clarke  in  ‘Review’,  and  Trotter  in  Lists. 

Punjab  ; Chamba— Ravi  Vy.  6000',  McDonell  ; 5500',  J.  Marten  1897  ; Kullu— 
Upper  Bias  Vy.  5-6000',  Trotter  ; Simla  Bty.%,  Blanford  : “ rare,  and  found  only  at 
levels  below  5500''”  ; below  Simla  5500',  Hope  ; Simla — “The  Glen”  and  road  to  it* 
Jaru-ka— Nal,  Bliss  1890-92. 

N.-W.  P.  ; D.  D.  Hist.— Jaunsar,  Duthie  1879,  Lokar,  Gamble  ; “ Jaunsar,1'  C.  G. 
Rogers  ; Molta  Forest,  5000',  Gamble  ; T.  Garh , 5-8000',  Gamble,  Mackinnons  ; 
B.  Garh,  Mrs.  Fisher ; Kumaun — near  Bagesar  3000',  Vy.  of  Sarju  3500',  native 
collector,  in  Herb.  Hort.  Saharanpur  ; Gola  Vy.  23-4000',  very  abundant,  on  rocks 
and  trees,  Hope  ; Naini  Tal  and  elsewhere  5-6500',  Hope,  Duthie  ; near  Almora  6000' 
MacLeod. 

Distrib. — Asia  : N.  Ind.  (Him.)  eastward  to  Bhotan,  very  common  ; Assam— 
Khasia  lC00'-5000',  very  common  ; Manipur,  Watt.  S.  Ind.— W.  Mis.  3-8000', 
Burma — The  Sh&n  Hills,  Collett  ; Ceylon — C.  Prov.  Malay  Penins.  Java.  Philip- 
pines. China.  Afr.  ; E.  Trap.  Zambesi  Highlands.  Madagascar. 

22.  P.  flocoulosum,  Don  ; Syn.  Fil.  351  ; C.  R.  554.  Niphobolns 
flocculosus,  Don,  Bedd.  H.  B.  331. 

Punjab  : Kanyra  Vy.  Hist.-- Dharmsala  6000',  Trotter  1887;  Simla— Edgew.,  and 
Madden,  fide  Sir  J.  W.  Hook. 

N.-W.  P.  : D.  D.  Dist. — from  2000'  to  5000'  : common  from  south  of  Dehra,  in 
Dehra,  northward  to  Rajpur,  and  to  above  Jhari  Pani  on  road  to  Mussooree,  on  trees  ; 
Kumaun — 3000'-6000',  very  common. 

Distrib. — Asia  *.  N.  Ind.  (Him.)  Sikkim  and  Bhotan,  rare ; Assam — Khasia,  up  to 
4000',  and  Sylhet  Plain. 

The  description  of  the  shape  of  the  frond  in  the  ‘ Synopsis’ — “narrowed 
very  gradually  to  both  ends  ” — is  wrong,  and  subsequent  writers  have  not  put 
ifc  right.  Clarke  says — “ Suddenly  or  gradually  narrowed  at  base,”  and  Bed- 
dome — “lanceolate,  finely  acuminate,  sub-sinuate,  moderately  attenuated  and 
decurrent,  or  broad  and  unequally  hastate  at  the  base.”  The  frond  is  never 
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gradually  narrowed  to  both  ends— so  far  as  I can  see.  It  is  gradually  narrowed 
to  the  apex,  but  always  more  or  less  suddenly  to  the  base.  Only  occasionally 
it  seems  to  be  narrowed  to  the  base  equally  on  both  sides  ; but  that  sometimes 
is  because  one  side  has  been  folded  up  in  pressing,  or  when  the  shoulders  are 
narrower  than  usual.  I should  describe  the  frond  as — lanceolate  acuminate,  one 
half  ending  at  the  base  before  the  other,  both  halves  decurrent  on  the  stipes. 
It  is  as  if  two  longitudinal  halves  of  lance  heads,  of  unequal  length,  were 
joined  together  so  that  the  points  coincided.  The  shorter  side  is  sometimes 
more  suddenly  narrowed  than  the  other.  In  the  same  plant  some  of  the  fronds 
will  have  the  shorter  half  of  the  lance  head  on  one  side,  and  others  on  the 
other — according  as,  I think,  they  have  sprung  from  one  or  other  side  of  the 
rhizome.  Specimens  with  fronds  narrowed  at  both  ends  are  probably  P.  fission , 
which  have  got  mixed.  The  latter-mentioned  species  has  sometimes  rather 
broad  fronds,  and  it  too  sometimes  narrows  below  rather  unequally  ; but  it  has 
hardly  any  stipes,  whereas  P.Jlocculosum  has  a stipe  of  one-third  or  more  the 
length  of  the  frond, 

P . fiocculosum  is  very  common  in  Dehra,  and  along  the  road  and  canal 
avenues  up  to  Rajpur  at  the  foot  of  the  Himalaya,  alt.  2100-3000',  chiefly 
on  Mango  trees,  which  have  rough  bark  ; but  since  1 first  observed  it  in 
1379-80  it  seems  to  have  spread  also  to  Toon  trees  ( Cedrela  toona ),  the  bark  of 
which  is  much  smoother.  Above  Rajpur,  up  to  about  5000',  it  grows  in  the 
forest  on  various  kinds  of  trees,  Bauhinia  and  others.  It  is  also  very  abundant 
in  the  forest  in  the  Gola  Valley,  below  Naini  T&l,  up  to  5000'  or  higher,  on 
rocks  as  well  as  on  trees.  This  plant  does  not  shed  its  fronds  annually  : they 
are  persistent  for  a time,  shrivelling  up  at  the  close  of  the  rains,  or  during  a 
prolonged  break  in  them,  and  uncurling  and  appearing  quite  fresh  after  a good 
fall  of  rain  in  the  dry  season,  or  at  the  setting  in  of  the  next  season’s  raius — 
quite  hygroscopic  in  fact.  This  may  be  a character  of  all  the  species  of  Nipho- 
bolus , as  it  is  of  certain  species  of  some  other  genera  and  subgenera— see 
Asplenium  exiguum  above,  and  Polypodium  ( Phym .)  linear e below.  Plants  of 
P . floeoulosum  may  be  taken  from  a tree  in  the  cold,  or  dry  hot,  season,  soaked 
in  water  till  they  uncurl,  and  be  then  made  good  specimens  of,  though  of  course 
without  young  fronds.  Mr.  Trotter  took  some  plants  from  Dehra  to  Rawal- 
pindi, and  so  treated  them,  and  laid  them  into  his  herbarium.  The  rhizome 
is  slow  growing  and  never  found  of  any  considerable  length,  and  it  throws  up 
only  a few  fronds  each  year,  in  a tuft.  The  fronds  probably  live  on  until  the 
rhizome  dies  off  at  the  back  end. 

Subgenus  Drynaria,  Bony. 

23.  P.  propinquum,  Wall.,  Syn.  Fil.  367  : C.  R.  556.  Drynaria 
propinqua,  Wall..  Bedd.  H.  B.  339. 

12 
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N.  W.  P. : T.  Garh. — in  Heib.  Hort.  Saharanpur  : marked  *«  Kidarkanta,  5”,  on 
tieket  : no  collector’s  name.  B.  Garh — 6000',  Mackinnons  1881  ; Kinoli  Vy.,  Duthie 
1885  ; Mrs.  Fisher  ; Kumaun — Eamari  4500',  Binsar  7000',  S.  & W.  ; Alaknanda 
Valley,  near  Joshimath,  Edgew.;  Mymunda, Davidson  1875  ; Gori  Vy.  5-6000',  Duthie 
1884  ; Nalena  Vy.  47-5000',  Hope  1880;  near  Pitoragark  6500',  Trotter  1891  ; Sarju- 
ganga  Vy.  and  elsewhere  4-7000',  MacT  eod  1898. 

Distrib. — Asia:  N.  Ind.  (Him.)  Nepal,  Wallich ; Sikkim  and  Bhotan,  very 
common,”  Clarke  ; Assam — Khasia  Dist.  2 -5000',  very  common,  Kohima  6000',  Clarke. 
Burma.  Malay  Penins.  Java.  China — Scechw&n,  on  Mt.  Omei,  Faber  ; Yunnan, 
Delavay , Hancock , Henry.  Afr. : W.  Islands. 

24.  P.  rivale,  Mett.  MSS. ; Syn.  Fil.  367 •;  C.  E.  556.  Drynaria 
mollis , Bedd.  H.  B.  -341. 

Punjab:  Chamhay  MacDonell ; Kullu  8-900',  Trotter  ; Simla  Reg. — Simla  and 
eastward  to  Hattu  Mt.  7-9500',  on  oak  trees  : locally  abundant. 

N.-W,  P.  : D.  D.  Dist.—  Jaunsar,  Deoban  9000',  Herschel  and  Duthie’s  collr.  1879; 
Landour  7100',  Hope;  Garhwal  8-9000';  Lev.,  T.  Nag  Tiba  Mt.  9000 

Mackinnons  ; Jumna  and  Ganges  Valleys  8-10,000'  and  5-6000',  Duthie  ; B . Garh.t 
Mrs.  Fisher  , Kumaun —Binsar  7000',  S.  & W. ; Maini  Tal  and  near  it,  Hope,  Trotter  ; 
Goriganga  Vy.  8700',  MacLeod  1893  Grows  in  enormous  tufts,  built  up  of  old 
stems.” 

Distrib. — Asia  : Thibet-— Soulie,  Hobson.  N.  Ind.  (Him.)  Chumbi  Vy.,  in  Thibet, 
on  south  slope  of  Himalaya,  King’s  collector,  1882.  China— N.  Shen-Si  Prov. 
Mcvd.  J.  Giraldi  (P.  Baronii,  n.  sp.,  Christ ). 

The  4 Synopsis  ’ gives  N.-E.  Himalaya  as  the  habitat ; but  this  seems  a mis- 
print for  N.-W.  Him.,  as  the  Chumbi  Station— between  Sikkim  and  Bhotdn — 
was  not  then  known.  Also,  in  the  “ Synopsis  ” it  is  said  that  the  venation  is 
like  that  of  Goniophhbium  ; but  Mr.  Clarke  says  it  is  that  of  other  Dnynarias . 
Colonel  Beddome  gives  an  exact  description  of  the  fern. 

Subgenus  Phymatodes,  Presl. 

25.  P.  lineare,  Thumb  • Syn.  Fil.  354  ; C.  E.  558.  Pleopeltis  linearis , 
Thunb.  ; Bedd.  H.  B.  346. 

Kashmir  :—fide  Clarke  in  ‘ Review.’ 

Punjab  : Hazara  Dist. — Kagan  Vy.  14,400',  Inayat  (collector  for  Herb.  Sahar.) 
1896;  Chamba , McDonell  ; Mandi  State  and  Kullu,  Trotter  in  List  ; Simla  Beg. — 
5-8000',  common. 

N.-W.  P.  ; D.  D.  Dist. — In  the  Dun  2-8000',  common  ; Mussooree  55-6500'.,  in  many 
places;  T.  Garh. — Phedi  4-5000' Duthie ; B.  Garh.  Mrs.  Fisher  ; Kumaun — 2-9000', 
common. 

Distrib.— Asia  : N.  Ind.  (Him.)  Nepal,  Winterbottom  ; Sikkim  and  Bhotan  ; 
Assam— Khasia  Dist.  BOO'-GODO',  “very  common,”  W.  Manipur  8000',  Clarke.  S.  Ind. 
—throughout,  Beddome . Ceylon.  Malayan  PeninB.,  and  Isles.  China.  Japan. 
Afr.  : S.  & Centr.,  with  the  Islands. 

Blanford  says  : — “ This  is  a fern  of  comparatively  the  lower  levels.  ... 

. . . The  fronds  are  thick  and  coriaceous,  and  in  dry  weather  roll  up  from 

the  margins,  and  .so  remain  for  weeks  and  months,  unrolling  again,  like 


THE  FERNS  OF  NORTH-WESTERN  INDIA . 


267 


NiphoMus,  on  the  return  of  wet  weather.”  I confirm  this.  The  fronds  also 
sometimes  coil  up  at  the  apex. 

26.  P.  simplex,  Sw.,  Syn.  Fil.  27.  P.  lineare , Thb.  (3 , P.  simplex , Sw., 
Hk.  and  Bk.  Syn.  Fil.  354. 

P,  simplex , Sw.,  Clarke,  Journ.  Linn.  Soc.,  XXY.  99.  Pleopeltis  simplex,  Sw., 
Bedd.  H.  B.  347.  Polypodium  ( Phymatodes ) simplex,  Sw.,  Blapford,  in  Journ. 
Asiatic  Soc.,  Bengal,  Vol,  LVII.,  Pt.  II.,  No.  4,  1888,  PI.  xx. 

Punjab  : CManiba— McDonell,  in  List.  Pangi — Satrundi,Harsukh  (collr.  from 
Sahar.  Herb.)  1899  ; Kangra  Vy.  JDist. — Edgew.  in  Herb.  Sahar. ; Dharmsala,  Trotter  ; 
Kullu  6-7000',  Trotter;  Mandi  State  6500',  Trotter ; Simla  Region— 6-8000',. 
common. 

N.-W.  P.  : D.  D.  Dist.— Jaunsar— Ckakrata  7000'  ; in  the  Dbn— Kalanga  Hill 
33000',  Gamble  ; Mussooree  and  Landour,  very  common  6-7600' ; T.  Garli. — Jumna 
Vy,  10-11,000',  Ganges  Vy.  10r12,000'  Duthie  ; B.  Garh.  8000*,  Duthie,  Mrs.  Fisher  ; 
Kpimaun  6500'  to  9000',  S.  & W.,  Hope,  Duthie,  Davidson,  Trotter.,  MacLeod. 
Distrib.— Asia  ; N.  Ind.  (Him.)  Sikkim  and  Bhotan.  China  X 
This  is  a very  common  fern  in  the  Himalaya,  on  trees,  and  it  never  ought  to 
have  been  mixed  up  with  P.  lineare,  for,  besides  other  differences,  and  entire 
dissimilarity  in  appearance  when  growing,  the  fronds  are  herbaceous  in  texture, 
and  wither  and  fall  off  directly  the, rains  cease,  or  before  that  when  a touch  of 
cold,  dry  wind  comes  from  the  north.  The  fronds  of  P.  lineare  are  persistent 
for  another  year  at  least.  Blanford  noted  this,  and  said — “ Their  texture  is 
thin,  the  venation  distinct.”  The  sori  when  young  are  completely  covered 
and  protected  by  peltate  scales,  up  to  20  in  number  to  a sorus,  which  fit 
together  so  closely  that  to  the  naked  eye  they  sometimes  look  like  one  large 
involucre  with  a continuous  margin  outside  the  sorus.  These  scales  disappear 
as  the  sporangia  ripen  and  burst.  The  sori  are  occasionally  oval  or  con- 
fluent. 

This  species  is  still  mixed  up  with  P . lineare  iu  the  Kew  Herbarium.  Specie 
mens  from  the  eastward  of  British  India  seem  to  vary  a srood  deal,  and  there 
may  be  among  them  a new  species. 

27.  P.  olatliratlim,  O.  B.  Clarke  in  Review  559,  t,  72,  fig.  1 ; Baker  in 
Ann.  Bot.,  Vol.  VM  No.  XYIII.  Pleopeltis  dathrata,  Clarke,  Bedd.  H.  B.  348. 
Polypodium  ( Phymatodes ) dathratum,  C.  B.  Clarke,  Blanford,  in  Journ.  Asiatic 
Soc.,  Bengal,  Yol.  LYIL,  Pt.  II.,  No.  4,  1888,  PI.  xxr. 

Afghan.  : Kurram  Vy.— 10-11,000'  Aitch.  1879-80  ; Peiwar  Kotal  7000. 

Collett  1879. 

Kashmir  : P6r  Pmjdl  11-12,000',  C.  B.  CiaVke;  Gilgit Diet.— Nittar  Vy.  10-13,000', 
Duthie.  Kajnag  Range  and  Eamri  Vy.  9-18,000'  Duthie  1892  ; Ridge  between 
Kishenganga  Vys.,  9-12,000',  MacLeod  1891;  Sind  Vy.—Sonamarg  8000',  Gammie 
1891. 

Punjab:  Hazdra  Dist,— Kagdn  Valley,  Inayat  (collr.  Herb.  Sahar.)  1897  ; 
Chainba— Ravi  Vy.  7000',  MacDoncll,  Pangi  12,500'* J.  Marten;  Mandi  State  7-9000' 
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Trotter ; Kulht  8-9000',  Trotter;  Simla  Beg*— Simla  7000',  Hope  1871;Smla— 
abundant  on  trees  on  north  side  of  Jako  Mt.  7000'  and  a little  above  that  level, 
and  ranggs  (eastward)  np  to  at  least  H,000'  on  Kamalhori  and  Hattu,”  Blanford  /in 
List)  ; Hope,  Trotter,  Bliss. 

N.-W.  P,  : T>.  D.  Dist.— Jaunsar,  Mrs.  Stansfield  ; T.  Garhical  8-12,000',  Duthie  ; 
B.  Garh,  12-13,000'  Duthie,  Mrs.  Fisher  ; Kumaun  9-14,000'  Duthie  ; Lessar  Pass 
14,000',  MacLeod  1898. 

Nepal  W.  ; K£li  Vy.,  near  Kangua  11,000',  Nampa  Gadh  12-13, 0C0',  Duthie. 
Disteib. — Asia  : N.  Ind.  (Him.),  N.  China,  Hancock. 

Mr.  Clarke’s  description  seems  to  have  been  written  from  material  gathered 
in  a limited  tract,  and  his  drawing  is  by  no  means  an  adequate  representation  of 
the  plant,  which  seems  to  have  various  forms.  The  figure  shows  fronds  not 
more  than  6 in.  L,  including  the  stipes  ; and  Mr.  Clarke  says  the  fronds  are 
small.  Blanford’s  figure  is  better,  as  it  is  of  a larger  plant,  and  shows  the 
venation  more  correctly  ;.but  it  does  not  give  the  “ sessile  irregularly  peltate  and 
lacerate  clathrate  scales  ” which  are  mixed  with  the  sporangia  and  are  the 
characteristic  feature  of  the  plant.  He  gives  a drawing  of  a scale  from  the 
rhizome,  and  says  the  fern  is  readily  distinguished  from  P.  simplex  by  its 
narrow  linear  fronds,  the  character  of  the  venation,  'and  the  clathrate  scales  of 
the  rhizome  and  sori,  as  if  these  were  identical.  Clarke’s  enlargement  of  a scale 
from  the  sorus  is  quite  different  from  Blanford’s  from  the  rhizome,  and  is 
correct  : both  are  clathrate,  though  their  shapes  differ.  But,  as  Blanford  says, 
the  scales  of  the  sori  are  not  persistent,  and  it  is  not  easy  in  dried  specimens  to 
find  a specimen  of  them.  On  some  fronds  I find  similar  scales  on  the  under 
surface  quite  unconnected  with  sori. 

P.  dathratum , if  all  the  specimens  so  named  be  that  species,  varies  very  much 
in  dimensions  and  shape  of  frond.  Duthie’s  high-level  examples,  from  Garhwal, 
Kumaun,  and  West  Nepal,  are  generally  smaller  than  even  Clarke’s  figure  shows, 
and  are  rather  coriaceous  with  venation  obscure,  but  they  have  the  characteris- 
tic scales  in  the  sori,  Duthie’s  No.  5178  from  the  Kuari  Pass,  British  Garhwal, 
18,000',  has  a comparatively  broad  frond  and  short  stipes,  like  that  of  P.  simplex : 
stipes  lj— lj  in.,  frond  4£-—8£  in.  1.,  narrowed  gradually  to  both  ends,  but  it 
has  the  characteristic  sorus  scales  in  abundauce.  Some  of  my  specimens  from 
the  Simla  Begion,  gathered  late  in  the  season  when  withering,  and  with  no 

scales  in  the  sori,  have  stipes  2 in.  1.,  and  fronds  10— 12  in.  1.  by  § — •§  in.  br. 

Some  of  the  sori  iu  these  are  linear — § in.  1.  A frond  from  the  Mandi  State, 

collected  by  Trotter,  has  stipes  under  2 in.  1.,  with  frond  12  in.  by  -§-  in.  A 

plant  of  Blanford’s,  from  Kamalhori  Mt.,  9500',  is  only  4 in.  high,  rather  coria- 
ceous, with  venation  obscure,  scales  wanting,  sori  oval  or  oblong.  I collected 
plants  of  this  form  at  Simla  in  1871,  and  was  then  certain  they  were  not  P% 
linear e.  Fronds  from  Chamba  are  13  in.  1.  by  f to  barely  f in.  broad,  very 
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membranous,  stipes  very  short.  I have  never  seen  stipes  as  long  as  the  fronds 
such  as  Clarke  speaks  of  ; but  some  of  Duthie’s  from  Kashmir  are  fths  of  the 
total  length,  and  some  of  these  have  fronds  | in.  br.,  and  look  like  narrow  P. 
simplex.  If  the  nature  of  the  scales  is  the  main  specific  character,  all  these 
various  forms  are  one  species, 

Blanford  made  a particular  study  of  this  fern  at  Simla,  where  it  is  very  abun- 
dant on  Jako  mountain,  and  he  was  at  first  inclined  to  make  two  varieties  besides 
the  type ; but  in  his  finally  printed  list  he  gave  that  up.  He  says  P.  clath- 
rcitum  is  quite  distinct  from  both  P.  lineare  and  P.  simplex,  though  it  often 
grows  with  the  last-mentioned,  which  it  much  resembles  in  texture  and  mode  of 
growth.  ‘‘  The  sori,”  he  says, <k  are  small,  frequently  oblong,  of  a bright  orange 

colour,  and  sometimes  confluent The  stipes  are  generally 

shorter,  and  the  fronds  longer  and  more  linear  than  in  the  specimen  figured  by 
Clarke/’  The  sori  are  sometimes  very  large,  e.g in  a specimen  of  MacLeod’s 
from  Kashmir  they  are  one-eighth  of  an  inch  in  the  largest  diameter,  and  more 
than  one-quarter  the  width  of  the  frond  : these  are  full  of  scales.  This  species 
is  not  got  in  Mussooree,  where  both  P.  lineare  and  P.  simplex  are  very 
common. 

P.  alberti , Kegel — Descr,  PI,  nov.,  No.  XVIII,  122,  from  Turkestan,  is 
exactly  the  same  as  a small  form,  called  P.  dathratum , from  the  Himalaya  at 
high  altitudes,  which  might  perhaps  be  separated  and  pub  under  P.  alberti. 

28.  P.  membranaceum,  Hon,  <3.,  P.  grandijolium , Wall.  ; Syn.  Fil. 
360  ; P.  membranaceum , Don,  C.  R.  560.  Pleopeltis  membranaceum , Don, 
Bedd.  H.  B.  855. 

Kashmir  : Tawi  Yy.  4-5000',  Trotter. 

Punjab  : Chamba  State— Chenab  Vy.  5000',  McDonell : '‘not  common  ” ; Kangra 
Yy.  Dist.-r/i<te  Trotter  ; Simla  Reg.— Simla,  common. 

N.-W.  P : D.D.  Hist.— in  theDtin  : Nalota  Khdla  and  elsewhere  at  the  foot  of 
the  Himalaya,  2500'  and  upwards  ; Mussooree  5-7000',  on  moist  rocks,-  and  trunks  of 
trees,  common  ; T.  G-arh.  Agl&r  Yy.  4-5000',  Tfuthie  ; B.  Garh:—Mts , FisheT  ; 
Knmann — Mohargiri  6500',  S.  & W. ; Naini  Tal  6500',  on  rocks  by  the  Lake,  Hope  .1861  : 
not  seen  there  in  *1890  Sind  1894  ; elsewhere  25-5000',  widely  distributed. 

Distrib. — Asia  : N.  Ind.  (Him.)  Sikkim  and  Bhotdn  ",  Assam — Khasia  Hist.  2-5000' : 
very  common  ; Bengal — Parasndth  Mt.  3000',  Clarke.  S.  Ind.— E.  & W.  Mts.,  2-5000'. 
Ceylon.  Tonkin.  W.  China— Yunnan,  Henry.  Philippines. 

Usually  large  ; but  I have  a fertile  frond  gathered  in  Kumaun,  only  5 inches 
high,  including  the  short  stipes.  All  the  specimens  I possess  seem  to  . belong  to 
WallichYP.  grandijolium,  which  is  said  to  have  sori  smaller,  and  irregularly 
scattered. 

29.  P.  heterocarpuin,  Bl.  (non  Met!)  ; 3.,  P.  Zippellii , BL,  Syn.  Fil. 
&60  ; P.  Zipellii , CL  R.  56  L Pleopeltis  ZippellU,  BL,  Bcdd.  H.  B.  357. 

Punjab  *,  Chamba—  Dalhousie,  Col.  Dyas ,fde  Bedd,  in  H,  B. 
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Distrib. — Asia  : N.  Ind.  (Him.)  Sikkim  and  Bhot6n,  2-6000',  common  ; Assam— 
Khasia,  2-4000',  frequent,  W.  -Manipur  1000',  Clarlte.  Ceylon.  Malay  Penins. 
Perak.  Sumatra.  Java.  Borneo.  Philippines.  China— Yunnan,, Henry. 

I give  this  as  a North-West  Indian  species  solely  on  the  authority  of  Colonel 
Beddome.  Mr.  MoDonell,  who  lived  for  years  in  Chamba,  close  to  Dalhousie 
in  charge  of  the  forests,  never  found  it  there.  I do  not  think  the  habitat,. 
“ N.  India,”  in  the  ‘ Synopsis / means  including  N.-W.  India  any  more  than  it 
does  when  given  for  P.  iridiodes , Lamk.,  the  next  N.-E.  Indian  species,  or  for- 
P.  hemionitideum , Wall. 

80.  P.  oxylobum,  Wall.  Cat.  294.  P.  trifidum,  Don,  Syn.  Fil.  363  ; 
P,  hastatum,  Thunb.  var.  2 oxyloba  (sp.)  Wall.,  C.  R.  563.  Pleopeltjs  hastata,, 
Th.,  Bedd.  H.  B.  362  ; Fieopeltis  trifida , Don,  Bedd.  Suppt.  H.  B.  96  ; 
Pleopellis  lacmiata,  Bl.,  Bedd.  in  Journ.  Bot.,  Aug.  1892. 

Punjab  5 Chaniba— Dalhousie,  McDonell : “abundant”;  Kangra  Vy . Diet . — 
Dharmsala  5000',  Trotter  ; Simla  Reg. — Simla  6200',  Blanf . : “ very  rare.  In  fact  I 
know  of  only  one  locality  for  it,  near  Simla  Simla— 3 stations,  Bliss  ; Bisahir — 

Taklech  6000',  Lace. 

N.-W.  P.  : D.  D.  Disk — Sowarna.  N&la  4500'  ? ; Badr&j  Mt.  and  ‘ The  Park  ’,  on  the 
Mussooree  Ridge,  Mackinnons  1878-79  ; 5 The  Park1  6300',  on  trees,  Hope  1887  and 
1895  ; The  Castle  Hill  6100',  A.  Hope  1885  ; C.  W.  Hope  1892.  and  1896,  in  quantity, 
on  a rock  , T.  Garlic  Ganges  Yy.  7-8000',  Duthie  1881  ; Dura  5000',  Gamble  1893  ; 
B.  Garli. , Mrs.  Fisher  ; Kumaun— R.  Blink  1827  ; Binsar  7000',  S.  & W. ; near  Naini 
Tal,  Hope  1861,  Nalena  Yy.  4700',  Hope  1820  ; above  Lohavkhet  76-8000',  Trotter 
1891  ; Kala  Mu  hi  Ridge  8500',  MacLeod  1893. 

Distrib. — Asia  : N.  Ind.  (Him.)  Nepal  Wallich ; Sikkim  and  Bhotln : not 
common  ; Assam — Khasia  Dist.  2-6000' ; common,  Kohima  6000',  Clarlte.  S.  India — 
5000'-8600'.  Ceylon,  Mrs.  Walker,  China — Yunnan,  Ilenry.  Japan. 

A thoroughly  good  species,  in  my  opinion. 

31.  P.  malacodon,  Hook.  ; Syn.  Fil.  363  : C.  R.  564.  * Pleopeltis- 
malcicodon,  Hook .,  Bedd.  H.  B.  363. 

Punjab  ; Kullu — Jalori  Pass  10000',  Rohtang  PasB  10-13,000',  Trotter  1887  ; Simla 
Reg.,  Bates  ; Kamalhori  and  Hattu  Mts.  9-10,500',  on  rocks,  Gamble,  Collett,  Hope, 
Trotter,  Bliss. 

N.-W.  P.  : 7>.  Garh. — not  infrequent  at  9-13,000' alt.,  Mackinnons,  Duthie,  Herschel, 
Gambia  ; B.  Garh. — near  Ramri  9-10,000',  and  above  it  12,000',  Duthie  ; Kumaun 
Sarju  R.  4500',  and  Kala  Mundi  Pass  8000',  S.  & W.  ; Kali  Vy.  .12-13,000',  Duthie  p 
Pindar  Gorge  10,000',  Trotter. 

Distrib. — Asia  : N.  Ind.  (Him.)  9-13,000',  Nep&l  to  Bhotan. 

Mr.  Clarke  says : — “ A very  common  fern,  known  at  once  by  its  strongly  ser- 
rate margin.  It  is  remarkable  that  I find  no  example  in  the  Kew  Herbarium 
(other  than  my  own)  except  ,some  pieces  mixed  on  a sheet  of  T.  Thomson’s,  said 
to  have  been  collected  top  of  Hattu,  alt.  10500/,  in  the  North-West  Himalaya/' 
But  Mr.  Clarke  restricted  the  range  of  habitat  to  * Nepal  to  Bhotanh  Hattu  Mt. 
is  now  a well-known  habitat  for  P . malacodon  : it  was  got  there  in  1876  by 
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Gamble,  and  in  1878  by  Collett  .;  and,  as  will  be  seen  above,  the  fern  grows  in 
many  other  places  west  of  Neptil. 

The  scales  of  the  rhizome  have  not  been  correctly  described  by  Baker  or 
Clarke:  they  are  not  “ brown  or  nearly  black,”  or  “brow  a black.”  They  are 
biooloured,  1.0.,  pale-brown  with  a broad  dark-brown  streak  down  the  eehtre. 
Clarke  says — “ Frond  often  sub-cordate  at  base.”  Among  the  numerous  speci- 
mens in  Gamble’s  and  my  collections  I cannot  find  a frond  that  is  not  cordate 
or  sub-cordate  below.  Many  examples  have  sori  oval  or  oblong,  the  major  axis 
directed  towards  the  margin.  Some  of  Duthie’s  specimens  from  British  Garh- 
wal,  12,000',  have  sori  biserial  between  the  veins,  often  confluent.  These  grew 
entrees;  but  elsewhere,  so  far  as  Lknow,  the  fern  is  always  on  rocks.  1 Can 
see  no  resemblance  to,  or  affinity  with,  P . oxylobum. 

82.  P.  cyrtolobum,  J.  Sm.,  C.  K.  563.  Pleopeltis  Stewartii , Bedd.,  Syn. 
Fil,  2d.  ed.  573.  Pleopeltis  malacodcn , Hook.,  var.  £.  mujitsi  Bedd.  H.  B. 
363,  and  Suppt.  96. 

Punjab  : Chamba — MacDonell  ; fide  Beddome  in  SupT/t.  H.  B.. 

N.-W.  P. : D.  D.  Dint, — Mussooree, The  Paik’’  63-65C0',  Mackinnons  1880,  Hope 
1887  ana  189t>  ; Kumaun— Binsar  7500',  & W.  ; Gori  7y.,-  7-8000',  Trotter  1891  ; 

Mangalxa  Gor  10,000',  MacLeod  1893. 

Distrib.— Asia  : N.  Ind.  (.Him.)  Nepal  to  Bhotan  8-12,000':  very  immon, 
Clarke  ; Assam — Jakpho  Mt.  8600 'Clarke  ; Khasia  Dist.  5000',  Clarke. 

This  species  is  not  in  McDonell’s  List  of  Chamba  Ferns,  and  I have  seen  no 
specimen  from  the  westward  of  Mussooree.  Trotter  in  his  printed  list  said  he 
bad  a Chamba  specimen  from  McDonell ; but  the  species  does  not  appear  in 
his  later  MS.  list  given  to  me  ; and  I have  four  fronds  of  P.  oxylobum  marked 
by  him  P.  cyrtolobum. 

I am  not  much  surprised  that  writers  with  a tendency  to  unite  species,  and 
who  have  not  seen  this  growing  in  its  natural  habitats,  thinking  it  a turm  of 
P.  malacodon , at  least  if  they  can  get  over  the  marked  differences  of  cutting 
and  scales  of  rhizome.  But,  having  seen  P.  malacodon  growing  only  on  rocks 
in  the  Simla  Region,  at  high  elevations,  and  P.  cyrtololum  growing  only  on 
trees  in  Mussooree,  at  a much  lower  elevation,  and  having  observed  their  very 
different  habit  and  appearance,  I cannot  hesitate  to  agree  with  Clarke  in  separat- 
ing them,  The  scales  of  the  rhizome  are  bicoloured  like  those  of  P.  malacodon 9 
but  they  are  much  narrower  and  darker  coloured,  and  they  end  in  long  thick 
hairs.  The  frond  is  less  cordate  at  the  base,  and  sometimes  quite  decurrent  on 
the  stipes ; and  the  texture  is  much  thinner  than  that  of  P.  malacodon . The 
fronds  vary  from  occasionally  simple  to  three-Iobed,  and  to  three  pairs  of  lobes, 
besides  the  long  terminal  lobe.  Major  MacLeod’s  two  fronds  in  my  possession, 
from  Kumaun,  are— one,  trilobate,  and  the  other,  with  stipes  over  4 in.,  has  a 
frond.  10  in.  1.  with  4 pail’s  of  lobes— the  longest  nearly  6 in.  1.  A frond  from 
Mussooree  is  nearly  12  in.  1.,  with  terminal  lobe  all  but  8 ihches. 
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33.  P.  Stewartii,  0.  B.  Clarke,  in  Trans.  Linn.  Soc.,  2d.  Ser.,  Bofc., 
Vol.  I.,  563 — the  4 Review. 1 Pleopeltis  malacodon , Hook.,  P.  Stewartii , Clarke  : 
a variety  less  serrated,  Bedd.  H.  B.  363. 

PUNJAB  : Chamba—  Ravi  Vy.,  below  Sach  Pasp,  9500',  MdDonell  1882  ; 9900', 
J.  Marten  1898  ; Simla  Reg— Simla,  near  the  Tunnel  740u',  Blies  188G-90-92. 

N.-W.  P.  : D.  D.  But.-  Seals1  Hill  E.  of  LanHo^r,  7000',  Miss  Parrott  (by  whom 
indicated  to  Hope)  1887  ; Hope  1895  : Kumaun — Binsar  7000',  S.  & W.  ; top  of  Liria 
Kanta  Mt.  about  8000 , Hope  1861  ; Summit  of  Dhankuri  Pass  10,500'  and  Phurki, 
Trotter  1891. 

Dxstbib. — Asia  : N.  Ind.  (Him.)  Sikkim  12-13,000',  Lachen,  Sir  L.  D.  Hooker. 
China— Henry. 

Beddome  meant,  I think,  P.  cyrtolobwn  as  having  been  collected  in  Garhwdl 
by  (Dr.)  Stewart,  as  this  statement  is  made  with  reference  to  the  fern  depicted 
in  his  Plate  204  in  F.B  J.,  which  seems  to  be  P.  cyrtolobwn.  Clarke  wrongly 
referred  to  that  Plate  under  his  P.  Stewartii.  This  species  hardly  grows  so  large 
as  its  congeners  do,  and  it  is  a stiffer  plant — subcoriaceous  in  texture : the 
fronds  do  not  hang  down,  but  stand  up,  or  spread  out,  if  growing  on  the 
face  of  a rock.  The  paler  scales  on  the  rhizome  distinguish  it.  It  seems 
a rare  plant.  As  to  the  Simla  Region,  Blanford  says  : — “ Very  rare,  and  has 
found  atbeen  only  one  place  near  Simla,  on  rocks  at  an  elevation  of  about 
7400  fe  t.” 

34.  P,  ebenipes,  Hook.;  Syn.  Fil.  365  ; C.  R.  564  • Pleopeltis  ebenipes , 
Hook.,  Bedd.  H.  B.  363. 

Punjab:  Chamba — McDonell,  fide  Trotter;  J.  Marten  189C  ; Kullu  9-10,000', 
Trotter  ; Simla  Reg.t  on  ridge  east  of  Simla  8-10,000'.  T.  T.,  Edgew.,  Bates,  Blanford, 
Hope,  Trotter,  Bliss. 

N.-W.  P.  : D . D.  Hist. — Jaunsar— Harianta  8500',  Gamble  1895  ; T.  Gark.  Nag 
Tiba  Mt.  9000',  Mackinnons  ; under  Bandarpunch  10-11,000',  and  Bok  Mt.  9-10,000', 
Dutbie  ; B.  Garh.  6-7000',  on  trees,  Duthie,  Mrs.  Fisher;  Kumaun — Kalamundi 
8700',  S.  & W.,  Dhankuri  Pass  8-8500',  Trotter,  Kala  Muni  apd  Mangalia  Gar  Eidges 
8-10,000',  MacLeod. 

Distkib.— Asia  : Tibet — Yatung,  Hobson  ; N.  Ind.  (Him.),  Sikkim  and  Bhotam 

Besides  the  broad,  black,  opaque,  polished  scales  on  the  rhizome  a marked 
distinction  between  P.  ebenipes  and  its  congeners  is  the  n*ueh  greater  number 
of  lobes,  and  consequently  the  longer  frond  ; the  number  df  lobes  seems  to  be 
7-13  pairs.  There  are  no  fronds  of  ebenipes  decurrent  at,  base  in  Gamble’s  and 
my  collections.  Otherwise,  Beddome’s  remarks  as  to  the  distinctions  between 
members  of  this  group  seem  good. 

Subgenus  Pleopeltis,  H.  & B. 

35.  P.  juglandifolium,  Don  ; Syn.  Fil.  368  ; C.  R.  566.  Pleopel- 
Tis,  Bedd.  H.  B.  308.  Polypodium  capitellatum , Wall.  Cat.  306. 

Punjab  ; Simla  Reg.— 'Simla,  Lady  Dalhousie  1831  ; Bis&hir,  Taklech  5000', 
Lace. 
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N.-W.  P, D.  D.  2?is£.-~Land<mr  7000',  Colonel  Wilmer  (comm,  to  Mackinnons  1878) ; 
$eaFs  Hill,  B.of  Laudour,  Hope  1887  and  1895  ; T.  Garh. — between  Or?,  and  Ram- 
sarai,  Duthie’s  collr.  1879  ; between  Betwari'and  DaDgulla  6-6000' ; 7-8000',  Dutbie 
3881  ; Kidarkanta  ; Jodargadh  WaterfafE  and  rocks  near  Suranu-ka-Ser  6000',  Gam- 
ble 1898  ; B.  Garh.  7-8000',  Duthie  1885,  and  Mrs;  Fisher  ; Kwtnaun— Sarjn  R.  and 
Pass  to  Mohargiri,  S.  & W.  1848  ; Naini  T&l  7000',  on  trees,  Hope  1861  ; Goriganga 
Vy.  6-8000',  MacLeod  1893. 

Distrib.—  Asia  : N#  Ind.  (Him.)  Nep£T,  Wallich  ; Sikkim  and  Bhotan  ; Assam — ■ 
Khasia  2000'*5000',  very  common,  Clarke  ; Kohima— Jakhpo  Mt.  7500',  Clarke  ; Mani- 
pur 7500'.  Burma— Mouimein,  China — Yunnan,  Henry , Yunnan— Mengtez,  Han- 
cooky  “ very  rare.1,1 

Perhaps  the  omission  of  localities  for  the  type,  from  Beddome’s  Handbook,  is 
due  to  a misprint.  None  of  the  specimens  I have  from  N.  and  W.  India  are 
petiolate,  and  otherwise  they  seem  quite  normal.  At  Naini  Tal  I used  to  see 
this  fern  growing  on  trees.  At  Mussooree  (Landour)  it  grows  in  dense 
masses  on  a steep  bank,  under  scrub  forest,  the  fronds  banging  down  gracefully. 
In  Kumaun  MacLeod  found  it  growing  in  large  overhanging  masses  on  pre- 
cipitous rocks.  I have  a frond,  Trotter’s  No.  959,  1891,  from  neai*  Naini  Tal, 
named  by  him  P.jimalayense,  Hk.,  which  I now  think  is  P.  juglandifolium 
var.  Userialis  of  Clarke,  which  was  gob  in  Kumaun  long  ago,  vide  a specimen  in 
the  Kew  Herbarium.  The  form  B.  P.  tenuicauda , Hk.,  does  not  appear  to  have 
been  got  in  N.-W.  India. 

36.  P»  Lehmann!,  Mefct.  ; Syn.  Fil.  369  ; C.  R.  566.  Pleopeltis. 
Redd.  H.  B.,  370. 

N.-W.  P.  : B.  Garhiodl— near  Ramri  12,000',  on  rocks  in  forest,  Duthie  No.  5177, 
1885  ; loc.  ? P.  W.  Mackinnon  ; Mrs.  Fisher. 

Distrib.— Asia  N.  Ind.  (Him.)  Nep&l,  Wallich  ; Sikkim  4-8000',  common, 

Clarke . Burma.  China— Yunnan,  Delavayy  Henry. 

Duthie's  plant  from  British  Garhwal  is  a remarkable  sport.  The 
specimen  he  gave  me  is  one  frond,  with  three  inches  of  rhizome 
sending  out  side-shoots.  The  scales  are  typical.  The  stipes  is  ,5|  in,  1.— the 
frond  10  in.  L,  8|  in,  br.  : pinnae  5 pairs,  sessile,  lowest  4-J  in.  1.,  and  next 
3 pairs  not  much  shorter  : all,  and  the  terminal  pinna,  have  the  veins  irregu- 
larly prolonged,  so  that  the  lowest  pair  of  pinnae  are  in  places  3 in.  br.  : the 
pinnae  are  very  opposite  and  very  acuminate.  There  is  a similar 
specimen  in  Kew,  also  from  Duthie.  No  fertile  fronds  of  this  were 
found  by  Mr.  Duthie.  I have  lately  received  from  Mr.  Gamble  two 
fronds,  quite  typical,  collected  in  British  Garhwal  by  Mrs.  Fisher,  with 
pinnse  very  opposite  and  very  acuminate.  Mr.  Mackinnon’s  specimens  want 
rhizomes  ; but  I have  other  grounds  for  believing  this  species  grows  in  Garhwal, 
for  fronds  of  what  I could  only  so  name  grew  up  from  among  a mass  of 
rhizomes  of— I forget  what  other  species — which  the  Mackinnons  brought  from 
m inner  range  of  the  Himalaya,  and  had  in  cultivation  at  Mussooree,  about  1881. 
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Genus  28.  NOTHOCHLAENA,  R.  Br 

1.  N.  vellea,  R.  Br.,  Prod.  140  ; N.  lanuginosa 9 Desv.I(U  h.  Fil.  37  fo 
N.  vellea , R.  Br..  Bedd.  H.  B.  375. 

Afghan.:  Griffith,  in  Herb.  Hart.  Kew  } see  also  Baker  ia  Ann.  Bot.  V., 
No.  XVIII. 

Kashmir  : fide  Beddome  in  Handbook. 

Punjab:  Chamba— Vy.,  below  Pokri,  35C0'  and  under:  “also  found  In 
other  places  at  3500' or  so,11  McDonell  1332;  “Chamba11,  3000'.  J.  Marten  1897  ? 
Kangra  Vy.  Dist. — Lahaul,y5&?  Bedd.  H.  B.,  Pangi  and  Lahanl,  9-12,000',  Dr.  Watty 
in  Herb.  Hort.  Kew. 

Distrib. — E\ir.  : Spain,  Sardinia,  Italy,  Sicily,  Greece,  Crete.  Asia  : Syria  ? 
S.  Persia,  Br.  Sfapf ; E.  Persia,  Bommuller*  Australia  : temperate  and  tropical. 
Afr.  : Macaronesian  Isles,  S.  Morocco,  J.  B.  Hooker,  Algeria,  Nubia. 

I think  this  fern  was  found  in  Chamba  (or  Kashmir)  by  Mr.  Ellis  before 
Mr.  McDonell  found  it.  Miv  McDonell  did  not  know  it,  and  sent  it  to  Mr. 
Levinge,  and  to  me— or  Levinge  sent  it  to  me.  Levinge  marked  it  “ Woodsia 
sp.”?  I recognised  it  as  N*  lanuginosa  from  a coloured  drawing  in  ‘ Britten’s 
European  Ferns/ 

Mr.  Marten  has  quite  lately  found  it  in  the  Chamba  State. 

2.  N.  Maraatae,  R.  Br. ; Syn.  Fil.  371?  C.  R,  567  ? Bedd.  H.  B.  373. 

Kashmir  : fide  Clarke  in  ‘Review.1 

Punjab  j Chamba— Ravi  Vy.,  Thala  11,000',  McDonell  1885  ; Kudu , summit  of 
Jalori  Pass  10,500',  Trotter  ; Simla  Reg.— ridge  E.  of  Simla  8000'  to  10,200',  Bates,, 
Blanf .,  Hope,  Trotter,  Lace,  Bliss. 

N.-W.  P.  : B.  B.  Bist. — Jaunsar  9000',  Rogers  ; T.  Garh. — Nag  Tiba  Mt.  9-10,000',. 
Mackinnons  ; Deota  8000',  Gamble  1893  ? Balcha,  Rogers  ; Jamnotri  10-11,000',  Duthie 
1884  ; B.  Garh.— above  Ramri  8-9000',  Dombitia  Gddh  9000',  Kuari  Pass  11-12, 000' 
Duthie  ; Kumaun— 8.  & W. , Kali  Vy.  9-10,000',  Duthie  and  J.  R.  Reid,  Pindar  Gorge 
8000',  Trotter. 

Distrib,— -Eur*  : The  Continent  throughout  the  Mediterranean  Region,  extend- 
ing to  the  Tyrol  and  Hungary,  and  to  Ardeche  and  Portugal:  in  Spain  upon  the 
mountains  up  to  3000'.  Asia  : Syria  and  Tauria  ; Tibet— Yatung  Hobson  ;>  N.  Inch 
(Him.)  Sikkim— Lachen  Vy.  9-15,000',  Hook.  Fil. ; Br.  King's  collr.  14,000'.  Afr. : 
Macaronesia,  Barbary  States  and  Abyssinia. 

Genus  29.  GYMNOGRAMME,  Devo. 

' Subgenus  Leptogramme,  J.  Sm. 

1.  G.  Tbtta,  Schlecht ; Syn,  Fil,  376  ; C.  R.  567.  Leptogramnw  Tottar 
Schlecht.,,  Bedd.  H,  B.  377. 

Kashmir  : fide  Clarke  in  ‘Review.1 

Punjab  : Chamba— Ravi  Vy.  6000',  McDonell  ; Kullu — Outer  Seor&j  7000',,  Trot- 
ter, 6-8000',  Coventry  ; Simla  Reg. — The  Chur  (or  Chor)  Mt.  Herschel  ? Simla— Blisa 
1886-90-92. 

N.-W.  P.  : B.  B.  Bist.— Jaunsar,  Harianta  7000',  Kathi&n  7500',  Gamble  ; T.  Garh. 
— Chachpur  Vy.  6000',  Duthie;  P.  W.  Mackinnon,  very  long;  Kumaun — T.  T.  ; 
Jagesar  6000',  S.  & W.  ; Edgew.,  Hawalbagh,  in  Herb.  Sahar. ; Duvtdson ; near 
Doviclhura  6000',  Trotter. 
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PLATE  XXXV. 


GYMNO GRAMME  1 EVINCE!  Baker. 


1.  Phizonu'  ; natuv-al  sfee 

2 . Lower  portion  of  frond  natural  size. 

3 . Portion  of  a pinna  , enlaced  3 diam  . 
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DlSTRlB.— Asia  % N.  Ind.,  Assam  Griffith ; Khasia  3-5000',  common,  Clarke . 
S.  Ind. — very  common  on  west  side,  at  highest  elevations,  Beddome.  Ceylon.  Sumatra 
and  Java.  Japan.  China  Korea.  Afr.  ; Macaronesia  ; Guinea  Coast  ; Fernando 
Po,  .\nd  Kamerun  Mts.,  G.  Mann.  Abyssinia.  Cape  Colony.  Comoro  Islands. 

2.  G.  Levingii,  Baker,  m Aanal.  Bot.,  Vol.  V.,  No.  XVIII.,  216.  0 . 
uurita , var%  Levingii , C.  R.  568.  Leptogramme  aurita , var.  Levingii , Clarke, 
Bedd.  H.  B.  379  ; Leptogramme  Levingii , Redd.  Suppt.  H.  R.  99.— Plate 
XXXV. 

The  following  is  Mr.  Baker’s  description  of  the  Plant  :■ — 

“ Rhizome  slender,  wide-oreeping  ; palese  lanceolate,  membranaceous.  Stipe 
slender,  naked  6—8  in.  long,  stramineous,  with  a brown  base.  Frond  lanceo- 
late, or  oblong-lanGeolate,  bipinnate,  membranous,  pubescent,  1-— H ft.  long, 
3 — -4  in.  br.  at  the  middle,  narrowed  to  the  base.  Pinnae  lanceolate,  sessile, 
| in.  broad,  cut  down  to  the  rhachis  into  continuous  erecto-patent,  linear- 
oblong  pinnules.  Veinlets  ereoto:patent  : upper  simple,  lower  forked.  Sori 
oblong  or  globose,  placed  nearer  the  margin  than  the  midrib.  West  Himalayas ; 
Jhelum  Valley,  alt.  4000' ; Levinge,  I follow  Mr.  C.  W.  Hope  in  treating 
this  as  a species.” 

Mr.  Clarke,  in  giving  this  fern  as  a variety  of  G.  aurita , Hook.,  said — “ It  has 
the  texture  and  hairiness  of  G.  Totta , but  the  rhizome  and  venation  of  G. 
aurita  ; while  the  cutting  is  deeper  than  that  of  G.  Totta , less  auriculate  than 
that  of  G.  aurita.” 

I will  not  attempt  to  check  the  various  descriptions  of  the  plant,  for  it 
might  end  in  writing  another,  and  there  are  already  enough  ; but  I figure  it, 
as  that  has  not  yet  been  done. 

Kashmir  : Palga.m  0000',  C.  B.  Clarke.  • Gilgit  Diet. — Dashkin  7500',  Dr.  Giles; 
Jhelum  and  Chitapani  Vys.  4-7000',  Levinge  1875 , Gulmarg  75-8000',  Sind  Vy.  7000', 
Trotter;  Pir  Punjal — Hirpur  7000',  Sind  Vy.,  Gund,  6000',  Gammie ; Farikand 
Nala  6-7000',  MacLeod — “ on  the  edge  of  the  stream,  not  under  shade.  Does  not 
grow  away  from  water.11 

Punjab  : Haz&rd  Diet.— Kagan  Vy.,  Inayat  (Sahar,  Herb,  eollr.)  1899  ; Cliamba * — 
above  Alw&s,  and  Sach  Vy.  8000',  McDonell  ; “ Chamba,11  J.  Marten  1898,  Pangi  8500', 
Harsukh  (Sarhar.  Herb,  collr.)  1899  ; Kullu,  Trotter  in  List ; Simla  Hist. — eastward 
from  Simla  a ridge,  near  Theog  8000',  KamalUori  and  Hattu  Mts.  85-9400',  Hope, 
Blanford,  Bliss,  Dr.  Watt.  Knnawar,  T.  T.  1847. 

N.-W.  P.  : D.  D.  List.— Jaunsar  Cor  T.  Garh 0 ! Collected  on  march  from  Mu-ssooree 
to  Chakrata,  Mrs,  J.  Sladen,  1880  ; T.  Garh.-—  Nag  Tiba  Mt.,  Mackinnons  1879; 
Ganges  Vy.,  below  Harsil  and  Derali  8-9000',  Duthie  1881  ; Mandraoli  10—11000',. 
Duthie  1883  ; Kumaun — between  G ini  and  Munshiari  7-8000',  Dhauli  Vy.  9-10000', 
Duthie Kumauni 11  J.  K.  Reid  1886. 

Thfs  fern  varies  a good  deal  in  shape  and  cutting  of  frond.  I had  a frond 
10  in.  L,  but  only  2-|  in.  br.,  and  another  (Hattu  Mt.,  Bliss)  Svhich  is  18|  in, 
1.  by  7 1 in.  br.  The  greatest  width  Baker  gives  is  4 inches,  and  Beddome— 
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5|.  The  rhizome  is  very  slender,  and  in  general  not  thicker  than  the  stipes. 
My  observation  bears  out  Blanford’s  and  MacLeod’s  statements  as  to  its  love 
for  water  or  wet  ground.  Blanford  considered  this  a good  species, . 

Subgenus  Eugymnogramme. 

3.  G.  vestita,  Hook.  ; Syn.  Fib  379.  Subgenus  Syngramme,  0.  vestita , 
Hook.  0.  R,  ,568.  Syngramme  vestita , Wall.  Cat.  12  (under  Grammiiis ),  Bedd. 
H.  B.  386. 

Punjab  : Haz&rn  Dist.—  Black  Mt.  6900'.  Trotter ; Chamba — McDonell,  1886  or 
previously  j Mandi  State— near  Badwani  7000',  Trotter  1887  ; Simla  Reg . — Simla 
55-7000',  frequent  ; eastward  along  ridge,  to  Kamalhori  Mt.  8-9000',  Bates,  Gamble, 
Blanford,  Hope,  Bliss. 

N.-W.  P. : D.  D.  Did. — Jaunsar,  Lokandi  7000',  Konain  7000',  Gamble  ; LakhwS, 
Gammie,  “ Jaunsar  ” Mrs.  Stansfield  1883  ; Mussooree  6500',  Mackinnons  1878-79  ; 
T.  Garh.  Kidar  Ivanta  Mt.  Dr.  Royle,  and  eastward  from  Landour,  7-7500',  Levinge 
1872  ; Deota  6000',  Gamble  ; Ganges  and  Jumna  Vys.  7-9000  Duthie  ; B.  Garh. 
6-7000',  Duthie;  near  Joshi  Matt,  Mackinnons;  Mrs.  Fisher;  Kumaun,  Wallich 
1829  (It.  Blink.)  in  many  places— 55-8000',  S.  & W.  ; Edgew.,  Hope,  Davidson,  Duthie, 
Trotter,  MacLeod,  1861 ( to  1893. 

Distrib. — Asia  : N.  India  (Him.)  Bhotan.  China,  North  and  South. 

The  rhizome  is  procumbent,  slow  growing. 

The  pinnae  in  large  specimens  become  bluntly  auricled  at  base  on  the  upper 
side,  or  on  both  sides— sub-sagittate. 

4.  G-  Andersoni,  Bedd.,  Ferns  of  British  India,  p.  , t.  190  ; .Syn.  Fil. 
380  ; C.  R.  568  ; G.  Andersoni , Bedd.  H.  B.  382. 

N.-W.  P.  : T.  Garh  — Gumbar  Pass  12-13,000',  Duthie  ; B.  Garh.— near  Kuari  Pass 
11-12,000',  Duthie  ; Kumaun — Pindari  12,000',  S.  & W.  ( Woodsia  mollis  on  ticket)  » 
above  Namik  11,000',  No.  S,  696,  F.  ; Sundadnnga  Yy.  13,000',  Dr.  Anderson  ; Kali 
Vy  , above  Garbyang  11-12,000',  Duthie,  Byans—  abov.e  Chalek  11-13,000',  and  Palang 
Gadh  11,000',  Duthie. 

Nepal  W.  : Nampa  Gadh  11-12,000',  Duthie. 

Distrib. — Asia  : N.  Ind.  (Him.)  Sikkim  14-16,000',  Hooh.  Fil. 

“ Woodsia  lanosa , Hook.,  must  be  placed  here  as  a synonym  ” : Baker  in 
Ann.  Bot.,  Yol.  V.,  No.  XVIII. 

5.  G.  javanica,  Bl. ; Syn.  Fil.  381  ; 0.  R.  569.  (Subgenus  Syngramme.) 
Syngramme  fraxinea,  Don  (under  Diylazium ),  Bedd.  H.  B.  386. 

Kashmir:  Rattan  Pir  75-8000',  Trotter ; Dardpura  and  Audr’bug  6000',  common, 
MacLeod. 

Punjab  : Hazara  Diet. — Murree,  Hope  1882,  Trotter  1886  ; Chamba  State - 
Kalatop  Forest,  6-7000' and  upwards,  MacDonell;  5-7000',  J.  Marten  1897  ; Kangra. 
Vy.  Dist.—  Dalhousie,  C.  B.  Clarke  ; Simla  Beg. — Simla  and  eastward  along  Thibet 
Road,  5-10,000',  common  in  forest,  Edgew,  Madden,  Hope,  Gamble,  Blanford, 
Trotter,  Bliss.  Giri  Yy.— Raiengarh  Forest  7000',  Gamble. 

N.-W.  P. : D.B.  Dist. — Jaunsar,  Mandali  8000',  Gamble  ; Mussooree  4-5000',  several 
stations,  Duthie,  Mackinnons,  Hope  ; T.  Garh.  Srinagar,  R.  Bl.,  Bok  and  NagTiba  Mts, 
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940,000^  Mackinnons,  Dufchie ; Bambu  Vy.  6000',  Gamble;  B.  Oarh.  Mrs.  Fisher; 
Kumaun — near  Kh&ti  7200'— 7800'  (both  forms)  S.  & W. ; near  Naini  T&l  45-6000', 
Hope,  Konoor  7000',  Davidson  ; near  Bugeswar  3500' ; Dhanknri  9000',  Trotter : Sarju- 
ganga  Vy,  and  elsewhere,  2-6000',  MacLeod. 

Nepal,  Wallicky  Centr.  Nepal,  Scully . 

Distrlb.— Asia  : N.  Ind»  Nepdl  J*  2).  Hooker  ; Sikkim  and  Bhotdc  ; 

Assam — RhaBia  Diet.  1-5000'.  common.  Burma— Tenasserim.  Ceyfon— 5-6000'. 
Malay  Penins.  and  Isles.  Tonkin,  Phillipines.  China— Shensi,  Giraldi , Nau-T 
Henry  ; Yunnan,  Helavay , Hancock  ; Shing-King  Prov.,  between  Mukden  and 
Kirin,  James.  Japan,  Polynesia.  Afr.  : E»  & W.  Tropical  ; Kamerun  Mfcs,,  Fer- 
nando Po,  St.  Thomas . Madagascar. 

Bed  dome  describes  two  forms— pinnate  and  bipinnate  ; but  plants  of  a form 
between  these  two  are  frequent,  i.e with  perhaps  only  one  pair  of  pinnm 
pinnate,  and  tfeat  irregularly  so ; and  there  is  also  a tripinnate  fern,  as  Blanford 
pointed  out.  The  simpler  forms  generally  grow  at  low  levels,  and  have  large* 
broad,  pinnae  and  the  compound  forms  always  at  high  altitudes,  with  small 
narrow  pinnules.  The  number  of  pinnae  varies  greatly. 

Looking  to  the  contrast  which  the  low-level  form— with  stout  stipes  and  rha- 
chis,  and  large,  simple  pinnae,  or  with  only  the  lowest  pair  pinnate  or  partly  so 
—presents  with  the  high  level  form,  bi-  or  tri  pinnate,  with  slender  stipes  and 
rhachis,  and  with  small,  narrow  pinnules,  and  also  to  the  differences  of  margin, 
I am  not  surprised  that  several  species  have  been  made  oat  of  this  plant ; but 
X do  not  think  this  is  necessary.  Blanford  says  : — 1 “ Below  6000'  it  is  bipinnate 
only  as  regards  the  lowest  pair  of  pinnae  and  the  pinnules  are  broad  and  lar^e. 
Specimens  from  higher  elevations  have  several  pairs  of  piunm  again 
pinnate,  and  the  pinnules  are  smaller  and  narrower.  It  is  often  3-pinnate.5’ 
This  is  well  expressed  ; but  the  purely  simply  pinnate  form  is  not  mentioned. 
The  venation  varies  : in  some  fronds  the  veinlets  stop  short  of  the  margin',  and 
are  thickened  (clubbed)  at  the  ends,  the  marginal  teeth  in  that  case  being  quite 
disconnected  from  the  veins  : in  most  cases  the  veinlets  run  into  the  teeth,  and 
quite  to  the  margin.  The  anastomosis  of  veinlets  of  contiguous  groups  is  as 
Beddome  says,  rare,  and  I have  detected  it  in  only  3 out  of  25  fronds.  The 
re-uniting  or  looping  of  forked  veinlets  within  the  same  group  is  commoner 
The  veinlets  get  so  close  towards  the  margin  that  X wonder  how,  in  the 
simpler  broad  segment  form,  they  keep  separate. 

6.  Go  ieptopliylla,  Desv.  ; Syn.  Fil.  383  ; Bedd.  H.  B.  382,  and 
Suppt.  100. 

N.-W.  P.  : D.  D.  Hist.  Mussooree,  Dr.  Bacon  ; in  Herb.  Hort.  Rew  ; Kumaun — 
Colonel  Davidson  1877,  in  Herb.  Hort,  Saharanpur  : also  in  Herb.  Hort.  Rew 

Distrxb,— Amer.  : Andes  of  Mexico  and  Ecuador;  Paraguay.  Eur.  \ Jersey, 
France. ; Switzerland  ; Spain  and  Portogal,  Italy  and  Sicily,  Corsica  and  other  Medi- 
terranean Islands,  Greece,  Turkey.  Asia  : Persia.  S.  Ind,— W.  Ghats,  Ootacamnnd, 
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Mahableshwar,  SatAra  Fort  walls.  Ceylon— Trimen.  Australasia— N.  S.  Wales,  Tas- 
mania and  N.  Zealand.  Afr.  \ Macaronesia,  Barbary  States  and  Abyssinia  ; Cape 
Colony  and  Madagascar. 

This  species,  and  two  others,  are  annual,  and  form  the  genus  Annogramma  of 
Link.  (Syn.  Fil.)  Mr,  Marquand,  a well-known  authority  on  Algae,  tells  me 
that  0.  leptophylla  is  in  some  years  plentiful  in  Jersey,  and  sometimes  com- 
paratively rare. 

Subgenus  Selligoea,  Bory. 

7.  G.  involuta,  Hook.  ; Syn.  Fil.  387 ; 0.  R.  570.  Loxogrammc 
involula , Don  (under  Grammitis ),  Bedd.  H.  B.  393. 

Punjab  : Simla  Reg.— Simla  5-6000',  Lady  Dalhousie,  Hope,  Blanford,  Trotter, 
Bliss. 

$ -W.-P  : D.  D,  Dist. — Mussooree  and  neighbourhood,  in  various  places  47-6500', 
on  trees,  Edgew.  Duthie,  Mackinnons,  Hope  ; T%  Garh.—  Phedi  4-5000',  Duthie  ; 
JB . Garh . — below  Kinoll  5000',  Duthie ; Mrs.  Fishe  , Kumaun  4-8500',  on  trees  and 
rocks?  plentiful  in  some  places,  R.  Blink., S.  & W.,Hope,  Davidson,  Duthie,  MacLeod 

Distbib, — Asia  : N.  Ind.  (Him.)  Nepal  Wallich,  Sikkim  and  Bhot&n  ; Assam— 
Ehasia  Dist.  1-5000',  very  common,  N.  Manipur  5500',  Clarhe.  S.  India— 5-8000', 
Ceylon  5-8000.  Malay  Penins. — Penang,  Wallich  1822,  China  : Yunnan — Mengtez, 
Hancock , Henry  ; Szechwan  Faber , Philippines,  Polynesia— Solomon  Isles. 

8.  Gc  elliptiea,  Baker  ; Syn.  Fil.  389  ; C.  R.  570,  Selliguea  elliptical , 
Thunk,  Bedd.  H.  B.  392. 

N,-W.  P.  : D.  D.  Dist,— Sowarna  Nadi,  4500',  Mackinnons  1878-79,  P.  W.  Mackin- 
non  and  Hope  1881  ; in  the  Ddn — Nalota  Kh&la  2600',  Hope  1881,  1889,  and  1891  : 
station  shown  to  A.  Campbell,  Trotter,  and  Gamble  in  1891. 

Distbib. — Asia  : N.  Ind.  (Him.)  Sikkim  and  Bhutan  ; Assam — Khasia  Dist.,  2500- 
5000',  very  common,  Kohima  45-6000',  Clarke , N.  Manipur  4600',  Clarke.  Burma — 
Tenasserim  Prov.  Malay  Penins.  Tonkin,  Philippines,  Japan.  China.  Formosa. 
Australia — Queensland 

I think  it  is  a mistake  to  put  this  species,  as  Baker  and  Beddome  do — 
* * Fronds  compound there  is  always  a wing,  though  sometimes  nearly 
interrupted,  to  the  main  rhachis  in  even  the  longest  and  most  developed  fronds  ; 
and  Thunberg’s  name,  elliptiea , and  YxQ§V&—decurmis,  seem  to  imply  this. 
The  fronds  are  as  much  a-pinqate  as  are  those  of  the  series  of  Polypodium 
(Phym, ) from  oxylobum  to  ebenipes  ; but  the  main  veins  or  secondary  rhachises 
are  stouter  than  those  of  the  Polypodiums.  Baker  says — “ Oldham  gathered  in 
Formosa  a form  with  the  fronds  quite  entire,”  and  Clarke  says  he  has  an 
example,  in  full  fruit,  quite  simple.  I have  some  fronds,  gathered  in  the  Dehra 
Dun  from  young  rhizomes,  which  are  2 — 3 in.  I,  quite  simple,  but  sterile,  and 
1 think  this  simplicity  goes  to  prove  that  the  plant  has  not  pinnate  fronds. 

A specimen  of  G.  elliptiea  horn  the  Dehra  Dun  has  stipes  13£  in.  1.,  and 
frond  16x11  in. : it  has  7 pairs  of  lobes,  and  a terminal.  This  fern,  when 
dried,  tinges  paper  pink,  as  does  also  Asplenium  emiforme. 
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Genus  30.  V ITT  ARIA,  Em. 

Sub-genus  Tasniopsis,  J.  Sm. 

1*  V.  lineata,  Sw.  ; Syn.  ELL  896.  V.  Jiexuosa,  Fee,  C.  R.  574.  V. 
lineata , Sw.,  Bedd.  H.  B.  407. 

Punjab  : Kangra  Vy.  Dist .,  Mr.  D.  Macdougall,  fide  Trotter  in  printed  List. 

N.-W.  P.  : D.  D.  Diet— Vieary,  in  Herb.  Hort.  Sahar. ; T.  or  B.  Garkveal  4-5000', 
P.  W.  Mackinnon  1881  ; B , Garh.  7-8000',  Duthie  1885  ; Kumaun — Sarju  Yy.  4800', 
S.  & W.,  above  Gini  6-7000', near  Sosa  9-10,000',  in  forest,  on  Abies  dumosa , Duthie 
1884  ; near  Khati  7500',  and  above  Loharkhet  8-8500',  Trotter  1891  i above  Girgaon 
9500',  <l  common  trees,'11  MacLeod  1898. 

Disteib.— Amer.  : W.  Indies  and  Florida  to  Peru  and  Brazil  ; Brit.  Guiana— 
Roraima.  Asia  : N.  Ind.  (Him.),  Sikkim  and  Bbotan  : “2-12,000',  very  common,11 
Clarke  ; Assam— Khasia  Dist.  1-6000',  very  common  ; Kachar  5 Manipur,  Watt.  S. 
Ind. — on  the  Western  Mts.  2-6000',  S.  Andaman  Island,  Kurz.  Ceylon,  C.  P,,  common. 
Malay  Penins.  and  Islands.  Tonkin—  Balansa.  China— Yunnan,  Henry , Hancock  ; 
Fokien  Carter.  Japan,  Philippines, YJorneo.  New  Guinea,  Afr.  : Kameruns.  Guinea 
Coast,  Ashanti,  Centr.  Afr. — Ruenzori,  Zambesi  Land,  Natal,  Cape  Colony, 
Mascaran  Islands,  Sechelles 

Tribe  B.  ACROSTICHELffl. 

Genus  60,  ACROSTICHUM,  L. 

Sub-Genus  Gymnopteris,  Bernh . 

1.  A.  (Gym.)  virens,  Hook. ; Syn.  Fil.  420s  A , crispatulum , Wall.  Cat 
24,  Clarke’s  Rev.;  p.  580,  PL  lxxxiv,  fig.  2,  b,  d.--“  Barren  pinnae  numer- 
ous, often  20  or  more,  4 by  J in.,  slightly  serrate,  the  midrib  often  reddish 
when  dry,  a series  of  costal  arches,  without  included  veins  in  any  of  the 
areolse  ; fertile  pinnae  4 by  | to  } in. 

“ Round  Bengal  from  Kumaun  to  Bhotan  and  Chittagong  in  the  lower  hills, 
alt.  0-8000',  common. 

“ The  only  very  common  species  of  the  group  called  A.  virens  by  Mr.  Baker. 
Very  constant  in  character,  and  easily  recognised  by  the  absence  of  free  veins,” 

N.-W.  P.  : Brit.  Garh.t  up  to  about  3000';  Bhainskil,  near  Parewa,  Kotah  Range, 
coll.  Inayat  Khan  (native  collr.  of  Sahar.  Herb.)  6-1902  ; Kumaun  : R.  Ble,  2 sheets 
in  Herb.  Hort.  Kew. 

This  species  is  the  only  Acroslichum  that  has  hitherto  been  found  in  N.-W.  Ind. 

Sub-Ord,  III.  OSMUND  ACEiE. 

Genus  31.  OSMUND  A,  L. 

1.  o.  Oleytoniana,  L.  ; Syn.  Fil.  426  ; C.  R.  582  ; Bedd.  H.  B.  449. 

Kashmir  : Gulmarg  95 — 10,000',  C.  B.  Clarke  1875,  Levinge  1875,  Trotter;  8-9000 
Duthie  ; Sarpat  Peak  over  10,000' : “ grows  in  regular  fields,  coming  up  through  the 
melting  snow.11  MacLeod. 

Punjab:  Ckaniba,  8000'  McDonell ; Kullu,  6-11,000' Trotter ; Simla  Reg.— Bisa- 
hir,-  Chini,  Yieary  18.31,  in  Herb,  Hort.  Sahar. ; Bari  8000'  Lace;  Hattu  Mt.  10,000', 
Bates,  Blanford,  Hope,  Bliss ; Sirmur  Territory  9-10,000'. 
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N,  W.  P.  *.  B.  B.  Dist. — Jaunsar,  Molt, a Forest,  4-5000',  Gamble  ; T.  Garh.  Deofca 
8000'  and  Bamsu  9000'  Gamble  ; Kidar  Kanta  Mt.  and  near  it  10-12,000',  Col.  Bailey, 
R.  E.,  and  Duthie ; Nag  Tiba  Mt.  9000',  Mackinnon’s ; Derail : Damd.  r Vy,  9-1.1,000', 
Duthie  ; Kumaun , Wall i eh  1829,  above  iNamik  8500',  Ralarn  12,000',  S.  & W.  , ascent 
from  Ramganga  R.,  8500',  & W.,  R&lam  Vy,  11-12,000',  Duthie  j Pindar  Gorge 

-10,000',  Trotter;  Gori  Ganga  Yy.  10-11,000',  MacLeod. 

Distrib. — Amer.  t Canada,  Newfoundland,  and  thr  ighout  the  United  States. 
Asia  : CHim.)  Sikkim:  Lachen  9000',  J.  1).  Hook.-,  Bbotdn  Griffith  ^ G00l',  C.  B . 
Clarke  ; Assam— Khasi  Hills,  Griffith  and  T.  Thoms. 

Tiiis  fern  grows  much  larger  than  is  stated  in  the  ‘ Synopsis,’ namely,  st.  1 ft., 
frond  1— ? ft.  1.  I have  gathered  it  in  the  Simla  Region  with  fronds  ft.  long, 
exclusive  of  stipes.  It  unrolls  ins  fertile  fronds  in  Mav  or  June,  and  withers  early. 

2.  O.  regaliiJ,  L. ; Syn.  Fil.  427  , G,  R.  58 6 ; Bedd.  H.  B.  450. 

Punjab  : Chamba  State — Ravi  Vy.  (Bhandal  Vy.),  5000'  and  over,  and  Langera 
6000',  McDonell  1882,  7000' ; J.  Marten  1897  ; Simla  Beg. — Simla,  below  6000', 
Blanford  in  List,  1888,  “very  rare,  and  now  nearly  extirpated  by  assiduous 
collectors.” 

N.-W.  Po  *.  B.  B.  Bist.— Jaunsar,  Molta  Forest  4500',  Duthie,  and  Gamble,  1895. 
T.  Garh.— Kidar  kanta  Mt.  12,000',  Herscbel  1879.  B.  Garh,  5-6000',  P.  W.  MacKin- 
non 1881  ; Kumaun.)  T.  T.,  S.  &W.  (“  L.  speciosa,  Wall.11);  Hawalbagh,  in  Herb. 
Hort.  Sahar.  “ Asplenium  12  ; 25-6-49  ^ on  ticket;  Gori  Ganga  Vy, — Ranti  8500', 
MacLeod. 

Distrib.—  Amer,  i Canada  and  the  Saskatchewan  to  Brazil  (R.o  Janeiro* 
Europe  : British  Isles.  Sweden  and  Russia  , to  Spain,  Italy  and  ^Turkey,  Mingrelia, 
Szovitz  ; Asia  : Siberia  ; N.  Ind.  (Him.)  Sikkim  and  Bhutan  ; Assam — Khasia  Dist. 
4-6000',  “ common,  or  at  least  frequent11,  Clarhe  ; Kohima — Jakpho  Mt.  7000',  Clarhe  ; 
Centr.  Provs.  : Pachmarhi,  Buthie  ; Bombay  Presy.— Mts.  of  Malabaria  (Clarke  in 
‘ Rev.1  ),  S.  Ind.,  common  on  the  VY.  Mts.  at  the  higher  elevations.  S.  & W.  China  ; 
Hongkong.  Japan.  Afr.  : Azores,  Algeria,  Tunis,  Abyssinia,  Angola  ; Centr.  Air., 
Nyassa  Land,  Zambesi  Land.  Natal  and  Cape  Colony.  Mascaren  Islands, 

Indian  plants  of  this  fern  all  seem  to  be  small,-— well  within  the  dimensions 
given  in  the  * Synopsis ,’  and  copied  by  Beddome,  namely,  st.  tufted,  12 — 18  in. 
L fr.  2—4  ft.  L,  1 ft.,  or  more,  broad.  It  is  well  known  that  the  European 
plant  grows  to  much  longer  dimensions— up  to  12  ft.  in  height. 

Baker  says — “ 0.  japonica , Th.  (O.  speciosa.  Wall.)  is  a curious  variety  from 
Japan  and  the  Himalayas,  with  the  fertile  and  barren  fronds  often  quite  distinct, 

the  former  being  developed  the  earliest,  and  soon  disappearing 

Mr.  McKen  sends  a similar  form  from  Natal.”  And  in  the  summary  of  New 
Ferns,  1891,  Mr.  Baker  says— “ O.  japonica  has  been  gathered  in  Angola  by 
Mr.  H.  H.  Johnston.”  Mr.  Clarke  says — “ The  common  Khasi  form  is  very 
small,  12 — 18  in.  high  ; the  fertile  and  barren  fronds  quite  separate  : this  is 
O.  japonica,  Thumb.  ; O . speciosa ; Wall.  But  I have  collected  fronds  of  this 
barren  below,  fertile  above.”  This  seems  to  be  the  normal,  if  not  the  only, 
form  in  Japan  : I have  not  seen  the  rhizome  of  it. 
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In  Chamba  McDonell  never  got  a fertile  frond  of  0.  regal  is.  In  J;  osar  and 
British  Garhwal  specimens  the  fertile  and  steri'e  fronds  are  quite  separate* 
Duthie  and  Gamble  got  both  kinds  of  fronds  on  the  same  date,  in  May.  Duthie’s 
specimens  from  PaGhmarhi*  in  the  Central  Provinces,  India,  and  Gamble's  from 
the  Madras  Presidency,  are  typical  0.  regalis , but  small. 

Sub-Ord.  IV. — SCHIZiEACIyE. 

Genus  32.  LYG ODIUM,  Sw. 

Sub-genus  Eulygodium,  Veins  free. 

lv  L.  microphylllim,  R.  Br.  ; L . scandens , Sw.,  Syn.  Fil.  437  ; C.  R. 
583  : Bedd.  H.  B.  455. 

Tea3SS,-Ind.  States  : Laraul— Zidrat  Vy  , 5000',  General  (now  Sir  Win.)  Gatacre, 
1895:  see  “ Ferns  of  the  Chitral  Relief  Expedition,'”  Journ;  Bot.,  Vol.  XXXIY., 
No.  379,  March  1896. 

Distrib. — Asia  : N.  E.  Him.,  Bhot&n,  Nutt  all  ; Bengal  Plain,  rare— Cooch  Behar. 
Sylhet,  Chittagong,  Clarke.  S.  Ind. — very  common  up  to  3000'.  CeyloD,  abundant, 
Malay  Penins.  and  Isles.  Se  China.  Australia — Queensland.  Afr.  : Guinea  Coast. 

The  only  materia]  from  the  Trans-Indus  States  consists  of  a part  of  a frond 
with  only  sterile  pinnae,  the  shape  of  which  agrees  with  those  of  L.  microphyl- 
lum , and  they  are  unlike  those  of  the  other  species  of  Lygodium  which  have 
been  found  in  N.-W.  India,  Mr.  Clarke  considers  L.  microphyllum  the  best 
marked  and  least  variable  species  -of  the  genus.  It  has  not  before  been  found 
in  N.  India  west  of  Bhotan,  Assam,  and  the  plain  of  N.  Bengal.  General 
Gatacre’s  plant  was  got  in  about  N.  Lat.  350-25',  and  E.  Long.  71°-50/, 
Mr.  Gamble  agrees  with  me  in  the  identification  of  this  specimen,  and  says  it  is 
an  interesting  problem  in  geographical  distribution — how  this  and  Pier  is 
ludens  (see  supra  Vol.  XIII,  No.  3,  p,  457),  got  into  the  Chitral  Region. 

2.  L.  pinnatifldum,  Sw.  ; Syn.  Fil.  438.  L.  flexuosum , Sw.,  C.  R. 
584;  Bedd.  H.  B.  457.  L.salicifoliim  (Presl),  Prantl,  quoted  by  Baker  in 
Ann.  Bot.,  Vol.  V.,  No.  XVIII. 

N.-W.  P.  : D.  D.  List. — Very  common  in  scrub  jungle  and  forest,  1-3000',  Mackin- 
nons,  Hope,  Duthie,  A.  Campbell,  and  Gamble  ; Kumaun — 2-5000',  S.  & W.,  Hope, 
Davidson,  Duthie  : Sajahanpur  Dist.,  near  lndalpur,  Duthie  1885  ; Gorakhpur  List. 
— Ramgarh  Forest,  6 miles  from  Gorakhpur,  A.  Campbell  1887. 

Distrib.— A#ia  : N.  E.  Ind.  (Him.)  up  to  5000'  : Bengal — throughout  the  Plain, 
abundant.  Clarke  ; S.  Ind.,  on  both  sides  of  the  Madras  Presy.,  common  up  to  about 
4000',  Leddome.  Ceylon.  Malaya.  Philippines.  N.  Australia.  Afr.  : Angola, 
Guinea  Coast. 

This  fern  is  common  in  the  Debra  Dun.  The  fronds  from  the  same  root 
twine  together,  and  if  there  is  a small  tree  within  reach  together  twine  round 
its  trunk  to  a considerable  height.  I have  measured  a plant  trailing  on  the 
ground,  which  was  12  ft.  in  length.  The.rhizome  is  small,  erect  or  suberect : 
stipes  approximate,  wiry,  covered  at  base  with  minute  black-brown  scales ; 
naked  above, 
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3.  L.  japonicum.  Sw. ; Syn.  Fil.  439  : C.  R.  584  ; Bedd.  H.  B.  457. 

Kashmir  : fide  Clarke  in  ‘Review’  ; Pooneb  Vy.  3000',  Winterbottom  , Jhelum 
Vy.  near  Dom,el,  “in  great  profusion,”  MacLeod  1891 , Tawi  Vy.  3500',  Gammie  1891. 

Punjab  : Chamba— Ravi  Yy.  4000',  McDonell  ; Kungra  Vy.  List Mr.  X).  Mac- 
Dnugall,  fide  Trotter. 

N.-W.  P.  : D.  D.  Dist.—- Taunsar,  Tons  Vy.  3000',  Gamble  ; The  Dun — Vicarv  in 
Herb.  Hort.  Saharanpur  ; Duthie  1882  ; Johri,  near  Dehra,  2600',  E<.pe  1889,  1891  ; 
T.  Garlb.  3000',  Mackinnons  1879  ; Sahlra  7000',  Tons  Vy.  4000,  Gamble  ; Ganges 
Vy.  4-5000',  several  stations,  Duthie  1881*83  ; Aurnaun,  near  Banna  5600',  S.  & W. ; 
2-5000',  many  places;  “19-7-49,  Hydroglossum,”  Herb.  Hort.  Sahar.  ? Davidson, 
Duthie,  Hope,  Trotter,  MacLeod. 

Distrib. — Asia  : N.  Ind.  (Him.)  Sikkim  and  Bhotan  2-7000'.  S.  Ind.— W.  Mts. 
rare,  Beddome.  Ceylon.  Java.  Philippines.  China — Hongkong.  Japan.  N- 
Australia. 

Clarke  says  this  plant  differs  very  little,  in  his  opinion,  from  L.  flexuosum , 
and  Beddome  that  it  is  probably  only  a form  of  L.  flexuosum.  Why  not  vice 
versa  ? I see  marked  differences,  and  do  not  see  the  probability  suggested. 
The  rhizome  is  distinctly  creeping,  though  perhaps  slowly,  and  branching  ; 
I have  not  seen  L.  pinnatifidum  with  that  habit. 

[ ANGIOPTER1S  evecta , Hoffm.  In  the  Saharanpur  Herbarium  are 
two  specimens  of  this,  contributed  by  Dr.  King,  one  of  which  is 
ticketed  “ Hindu  Koh,”  and  the  other,  from  the  Dalzel  Herbarium, 
“ Lahore  ” ; but  I think  it  best  not  to  give  this,  as  a N.-W.  Indian 
species.  In  the  4 Synopsis  ’ is  noted,  under  Angioptens , Psilodochea 
salicifolia , Presl.,  as  “ an  entirely  obscure  plant,  supposed  to  have  been 
gathered  in  Lahore,  said  to  be  like  Angiopteris,  but  without  an 
involucre.”  I do  not  understand  Beddome’s  entry — “Through- 
out the  Indian  region  up  to  7000'  elevation.”  Clarke  only 
says— 44  Round  Bengal,  alt.  0-70Q0',  from  Nepal  to  Bhotan  and 
Chittagong.”] 

1.  O.  lusitanicum,  L.  i Syn.  Fil.  445.  O.  vulgatum , L.,  var . 

Aitchrsoni , C.  B.  Clarke  in  4 Review  ’ 586. 

Afghan.  : Kurram  Dist,  “on  the  shingle  plains,  at  an  altitude  of  6000' ; August”, 
Dr.  J.  E.  T,  Aitchison,  No.  454,  1880. 

Punjab  : j Rawalpindi  and  Hurroo  Bridge  2400',  Aitch.  C.  R.,  and  in  Herb.  Hort. 
Sahar.,  1882  ; Salt  Range — Tilla  Mt.,  and  Rhotas,  Aitch.  1872-74,  in  Herb.  Hort, 
Sahar. 

Mr.  Clarke’s  description  of  his  0.  vulgatum,  var.  Aitcbisoni,  is  : — “ Rhizome 
elongate,  bearing  annually  4—10  fronds  in  succession,  2— 2|in.  1.  by  f—f  in. 
bi\,  oblong,  texture  stout.” 

Dist bir. — Europe  : Guernsey  : shores  of  the  Mediterranean  ; S.  France — Pau, 
P.  N. Fraser. 

Mr.  Clarke  remarks  : — 44  There  is  no  other  Ovhisoqlosswn  in  the  Herbarium  ” 
(Kew  ?),  “nor  any  picture  much  like  this  : the  rhizome  appears  to  bears 
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succession  of  fronds  in  one  season : these  are  1 — 2 fully  developed,  1— -2  yourg 
ones  emergen!',  and  several,  withered  laminae  on  the  rhizome.’*  The  rhizome  is 
M elongated  99  upwards,  not  horizontally.  As  I find  this  plant  agrees  with 
the  figures  given  in  Britten’s  ‘ European  Ferns  ’ for  0.  lusitanicum,  I place 
it  under  that  species  provisionally,  though  I was  at  one  time  minded  to 
make  a new  species  of  it — 0.  Aitchisoni*  Tt  appears  to  me  quite  unlike  0. 
vulgatum. 

Mr.  Clarke  remarks  : — “ A.  Braun,  in  8euber,  FI.  Azorica  17,  descrih  an 
0.  polyphyllmi  ; but  this  has  venose  fronds,  the  whole  plant  only  1 — 2 in.  high, 
and  comes  from  Terceira,  and  is  probably  not  near  0.  Aitchisoni .”  A discussion 
regarding  0.  lusitanicum , L.,  and  0.  • polt/phyllum , A.  Br.,  by  H.  C.  Watson  is  to 
he  found  in  “ The  Azores,”  by  F.  du  Cane  Godrnan,  F.L.S.,  F.Z.S.,  &c.,  and  in 
manuscript  “ Notes  on  the  plants  contained  in  the  collection  made  by  M.  Drouet 
in  the  Azores  in  1857,”  sent  to  H.  0.  Watson  by  Bobert  Shuttlewortb,  Ph.  D.} 
of  17th  July  1871,  which  Mr.  Baker  has  shown  me,  1 find  as  follows  : — “ 89, 
Although  no  Ophioglossum  is  in  Drouet ’s  collection,  I have  abundant  speci- 
mens of  the  so-called  0.  lusitanicum  of  the  Azores.  This  has  nothing  really 
in  common  with  the  true  0.  lusitanicum . I cousider  it  a distinct  species  from 
O.  vulgatum  (under  two  of  the  forms  of  which  Milde  quotes  it)  for  it  is  appar- 
ently widely  distributed— Silesia  (Milde).  I have  it  from  Arabia  and  else- 
where ; and  1 have  received  it,  or  a similar  species  (which  for  the  present,  on 
account  of  an  apparent  midrib— false,  piobably — I have  called  0.  Reverchoni) 
from  the  neighbourhood  of  Briangon  (Hautes  Alpes)  in  good  specimens,  but  as 
being  very  rare.” 

2.  O.  vulgatum,  L.  ; Syn.  Fil.  445  ; C.  R.  568  ; Bedd.  H.  B.  464. 

Punjab  : Ckamha  State — Kantli,  12  miles  from  Dalhousie  6500',  McDonell  1882  ; 
Simla  Reg. — Hattu  Mt.  8-9000',  Dr.  G.  Watt  1885  (Blanford  in  List);  Bagi  (Hattu 
Mt.  ? ) 9400',  Bliss  1891-92. 

N.-W.  P.  : D.  B.  Bist . — Jaunsar,  Thadyar  7000',  P.ogers  1891,  Bcdyar  8000 
Gamble  1894,  Kathian  7000',  Gamble  1895;  Mussooree— ‘ The  Park,'*  above  6000', 
Mackinnons  1885,  Hope — seen  July  1892— -too  late  in  the  season — station  shown 
to  me  by  V.  Mackinnon ; in  the  Diin — Kalanga  Hill,  near  Dehra,  3000',  Gamble 
1894. 

Distrib. — N.  Amer. : Quebec  and  Ontario  southward  to  Florida  and  California  ; 
Kentucky,  Tenessee,  Texas  and  Arizona  to  Alaska.  Europe  s Lapland,  British  Isles 
and  almost  all  other  countries  to  Caucasia.  Asia  : N.  Ind.  (Him.)  Sikkim  2-4000', 
Anderson,  Clarke,  Levinge  ; Bengal— Chutia  Nagpur,  on  Para  nath  Mt.  2500', 
Clarke  Nos.  33823  and  83826.  Japan,  Sandwich  Islands,  Australia,  N.  Zealand. 
Afr.  : Azores,  Abyssinia,  Guinea  Coast,  Angola,  St.  Helena,  Zambesi  Land,  Cape 
Colony,  Mascaren  Isles. 

I cannot  make  out  the  difference  between  O.  vulgatum. , L.,  and  O.  reticulatum, 
X.,  unless  it  he  that  the  net-work  of  veins  is  fine  all  over  the  frond  in  the  latter 
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named  species,  and  in  the  former  five  only  near  the  margins,  the  meshes  in  the 
centre  being  long  and  narrow.  Anyhow,  I can  see  no  difference  between 
the  N.-W.  Indian  specimens  ana  those  I have  gathered  in  Scotland,  except 
that  one  of  Gamble’s  plants  from  Jaunsar  and  another  of  his  from  Katanga 
Hill  in  the  Dun,  both  in  my.  possession,  have  two  fronds,  one  of  them  sterile. 
So  also  has  a specimen  collected  by  Dr.  King,  in  the  Tees t a Valley,  Sikkim,  in 
1876.  B.ddome,  in  Suppt.  H.  B.,  1892,  says  lie  believes  “ all  the  Himalayan 
specimens  are  referable  to  retinRahim  ; I can  see  no  difference  in  the  venation.'* 
Why,  then,  does  he  favour  0.  rdiculatum  ? 

Genus  34,  B0TRYCH1UM,  Su>. 

1.  B.  lunaria,  Sw.  ; Syn.  Fil.  447  ; c.  R.  587  ; Bedd.  H.  B.  469. 

Afghan  : Kurram  Vy.,  &nend  Toi  “ profuse  ”,  9-10,000',  Aitch.  1879. 

Kashmir:  W estof  Gulmarg,  9000',  Aitdh. 

Punjab  : Simla  Reg*— Hattu  Mt.  8-9000',  Kama] hori  Mt.  9-10,000',  Ilr,  G.  Watt 
1885,  fide  Blanford. 

N.-W.  P.  : T.  Qarhwzl—  Nag  Tiha  Mt.  9-10,000',  W.  Gollan  1881  ; Damda  Yy. 
10-11,000', Dutkie  1885  },  K'.maun  aoove  Tola  12;000',  S.  & W.  ; Gaibyang  12,000', 
Duthie.  Also-— N.-W,  India,  Jameson,  fide  Clarke  in  * Review.1 

Dibtrib. — N.Amer.,  Greenland,  Newfoundland,  Canaaa,  British  Columbia; 
U.  S.  : New  York,  Lake  Superior,  Colorado.  S.  A mer.— Patagonia.  Europe  i Iceland, 
Arctic  Russia,  Livonia,  Lithuania,  and  Caucasia  ; British  Isles  ; Spain,  Italy,  Switzer- 
land and  Mediterranean  Isles.  Asia  : W.  Thibet,  Falconer  : Karakoran  Range, 
12,600',  Clarke  ; N.  Ind.  (Him.)  Sikkim — Lachen  10-13,000',  Hk'.  fil.  Kamschatka, 
Japan.  Australasia— S.  Australia,  Tasmania,  N.  Zealand. 

2.  B.  ternatum  (Thunb.)  Sw.  ; Syn.  Fil.  448  ; Bedd.  H.  B.  110. 

Punjab  : Chanta — McDoneH  ; Simla  Reg.— Simla,  “a  little  below  7C00',1V  Blan- 

fdrd*;  Summer  Hill,  Collett,  Chadwick  Falls  6000',  Bliss,  “ The  Waterfalls  ,**  Bliss  ; 
Mashobra  76*8000',  Bliss,  Watt. 

N.-W.  P. : D.  D.  jWsf.— Jaunsar,  Bodyar,  Mrs.  Sladen  1880  ; Mnssooree,  10-7-46, 
in  Herb,  flort.  Sahar.,  under  B.  damffoUum  ; ‘The  Park  *,  6$00',  Mackinnons  1886  ; 
Kumaun — Naini  Tal,  Levinge  : fide  Bedd.  in  Suppt.  H.  B.,  Bhim  Tal,  W.  Ainslie,  in 
Herb.  Levinge. 

Histrib.— N.  Amer.::  Nootka  and  Hudson’s  Bay  Territory,  Canada  ; U.  S.  : New 
England,  westward  to  California,  Washington,  and  southward  to  Florida.  S.  Amer. : 
New  Grenada.  Europe:  Lapland,  Spain  (Pyrenees),  Hungary.  Asia  ; Siberia, 
Kamschatka,  Japan  ; N.  Ind.  (Him.)  Nepal,  Wallieh  No.  49,  Sikkim — Clarke , 
Levivge  ; Centr.  Ind . : Mt.  Abu,  Sir  M.  Grunt  Duff.  Australasia — Tasmania, 
N.  Zealand..  N 

Indian  specimens  of  this  form  used  always  to  be  ticketed  B.  domfolium,  Wall. 
But  I saw  in  Mr.  Gamble’s  collection  a specimen  of  Mr.  Clare’s,  got  in 
Assam  in  1886,  No.  45827,  named  B.  daudfclwmy  which  seemed  to  me  to  be 
typical,  and  quite  different  from  those  others.  A.bout  the  same  time  Mr.  Trotter 
tcld  me  that  Mr.  Bliss  thought  the  Simla  fern  was  not  duud folium,  and  on  hear- 
ing that  I also  had  doubted  this,  Mr.  B iss  wrote—  “ I am  very  pleased  to  find 
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that,  at  last,  some  one  besides  myself  has  discovered  that  onr  Mashobra  (Simla) 
Botryckium  is  not  B.  daucifolium.” 

f Beddome,  in  his  Handbook,  gives  B.  daucifolium , Wall,  as  found 
“ throughout  the  Indiau  region,  up  to  8000'  elevation;  ” but  the 
only  specimen  in  the  Kew  Herbarium  from  the  westward  of  Nep&i 
so  named  is  one  marked  Kumaun,  R.  Bl.  49,  “ cm  mera  varietas, 
Wall.  48  ? ” But  No.  48  of  Walliche’s  catalogue  is  B,  lanuginosum , 
Wall. 

The  other  habitats  of  B.  daucifolium,  to  which  the  specimens  in  the  Kew 
Herbarium  are  referred,  are  Nepal,  Winterbottom  ; Sikkim  ; Bhotan 
Griffith ; Nilgiris,  Beddome  and  Clarice ; Anamalais,  Beddome. 
Ceylon,  (fardner.  China — Yunnan,  Henry.  Japan.  Samoa.] 

McDonelPs  specimen  of  termtam  from  Chamba  is  curious  ; it  has  two  sterile 
segments  at  the  base, — the  fertile  branch  starting  1^  in.  up.  A Mussooree  speci- 
men I have  from  the  Messrs.  Mackinnon,  shows  the  sterile  and  fertile  branches  on 
segments  splitting  from  a^ommon  stipes  at  barely  half  an  inclv  from  the  root 
stock,— the  sterile  one  7 in.  1.  by  7|  in.  broad,  as  mountecbjlhe  fertile  branch  has 
a stipes  10^  in.  1.,  $ — & inch  broad,  as  pressed  ; frond  over  6 in.  1.  tripinnate. 
Mr.  Ainslie’s  specimen  from  Kumaun,  in  the  Levinge  collection  in  Dublin,  I 
noted  as  being  very  lax  in  habit : sterile  branch  J3|  in.  1.  from  the  point  of 
separation  : fertile  branch  24  in.  1.,  much  -branching.  In  the  same  collection 
I noted  a remarkable  specimen  collected  by  Mr.  Levinge  in  Darjiling,  alt.  7160', 
12-10-1882,  of  which  the  fertile  branch  starts  at  3 inches  from  the  rhizome  : 
the  sterile  spike  (or  the  frond)  then  curves  to  the  right  (as  mounted),  and  f in. 
higher  up  throws  off  to  the  left  a fertile  branch  with  a thick  stipes,  which  i& 
inches  higher  splits  into  two  fertile,  branching,  segments  of  equal  length.  I 
believe  Professor  L.  M.  Underwood  says  that  what  I call  B.  tematum  is  B. 
obliqmm , Muhl, 

8.  B Virginianum,  Sw.  ; Syn.  Fil.  448;  C.  R.  588,  including  <3. 
lanuginosum , Wall. ; Bedd.  H.  B.  471,  including  B.  lanuginosum , Wall. 

Punjab  : Hazdra  List. — Kagan  Vy.  8000',  Inayat,  collector  from  Hort.  Sahar. 
No.  20388  (Herb.  Number)  ; Chamba  State— McDonell. 

N.-W.  P.  ; T.  Garli .,  Datuni  7000',  Gamble  1893,  No.  24348  ; Murali  8000', 
Gamble  1894,  24886  ; Duthie  1898. 

.DlfcTRiB.— N.  Amer.  : New  Brunswick  to  Florida,  and  westward  to  Arizona 
and  the  Pacific  Coast,  fide  Underwood.  S.  Amer,  Ecuador  and  Brazil,—; fide 
'Synopsis'.  Europe',  from  Norway  to  Austria.  Asia  : N.  2nd.  (Him.)  Sikkim — 
Kungbee,  King  1878  ; marked  “abnormal  form.” 

I give  this  species  as  new  to  India,  because  I have  no  distinct  recollection  of 
King’s  Sikkim  specimen,  noted  above  ; and,  besides,  that  specimen  has  not  been 
recorded.  While  I was  at  the  Royal  Herbarium,  Kew,  in  1888  or  1889,  along 
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with  Mr.  McDonelf,  I detected  the  Chamba  specimen  in  his  possession  ; and 
since  then  a few  other  specimens  have  turned  up.  Instead  of  making  this  a 
variety  of  the  common  Indian  fern,  B.  lanuginomm , Wall.,  I bow  to  authority, 
and  give  it  as  B.  virginianum , Sw.,  because  the  fertile  segment  of  the  frond 
separates  just  below  the  base  of  the  sterile  part,  and  the  cutting  is  sharper  than 
in  B.  lanuginmm , and  the  texture  is  not  woolly.  It  is  one  of  the  rarest  of 
Indian  ferns. 

Now,  in  finally  revising  this  article,  and  having  had  the  advantage  of  studying 
well  authenticated  specimens  of  the  American  plant,  I am  all  the  more  satis- 
fied that  it  is  quite  distinct  from  Wallich’s  B.  lanuginomm  ; but  I am  not  so 
sure  as  I was  that  the  abo^e  noted  Indian  specimens  are  the  same  as  the 
American  plant.  More  material  Is  desirable. 

4.  B lanuginosiim,  Wall.  Cat.  48.  B.  virginianum , Sw.,  ®.,B.  lanugi- 
nomm!,  Wall.  S^n.  Fil.  448  ; B.  virginianum,  Sw.,  C.  B.  588  (B.  lanuginomm, 
Wall,  given  as  a synonym.)  B,  virginianum , L.  (under  Osmunda),  var. 
B.  lanuginomm , (sp.),  Wall.  Cat.  48,  Bedd.  H.  B.  471. 

Punjab  : Clmmba  McDonell,  in  List : Simla  Reg,— Simla  : not 

uncommon,  Hope,  Blanford,  Trotter,  Bliss. 

N.-W,  P.  : D.  i>.  Distc,  Mussooree,  in  various  places,  46*7000',  Duthie,  Maekin- 
nons,  Hope,  A.  Campbell  j T.  Garh.— Jumna  Vy.  6-7000',  Duthie  near  Sainjni, 
6000',  Gamble  1898  ; Kumaun  ; WalHch  j Gajur  1W,  Davidson;  Naini  Tal 
6000',  Hope  1861  ; Almora  6*6500',  Madden,  S.  & W.,  5 848,  Hope  1861  ; between 
Daudihath  and  Karela  5-6000',  Duthie  1884  ; 6-8000 ,M  common  ”,  MacLeod  1893. 

DrsTBlB. — Asia  : N.  Ind.  (Him.)  Nepal,  Wallich  ; Sikkim  and  Bhotan  common, 
Clarke ; Assam—  Khasia  Dist.,  4-6000,  very  common,  Clarke  ; Manipur  6600'. 
S.  Ind.— at  the  higher  elevations  on  the  W.  Mts.  Ceylon — above  Newera  Elya, 
China— Yunnan  and  Hupeh  Henry  ; Yunnan  Hancock. 

The  distinctions  between  B%  virginianum  and  B . lanuginomm  are  thus  stated 
by  Beddome  “ In  the  typical  American  plant  the  fertile  branch  arises  from 
the  base  of  the  sterile  portion,  and  the  latter  is  quite  glabrous  : in  the  Indian 
plant  the  fertile  branch  always  springs  from  well  above  the  base,  and  the 
sterile  portion  is  more  or  less, hairy.”  These  two  distinctions  being,  with  rare 
exceptions,  coincident,  are  corroborative  evidence  of  permanent  and,  I should 
say,  specific  differences.  I see  a few  soft  hairs  on  some  specimens  of  B.  virgini - 
anwn,  but  nothing  amounting  to  wooliness. 

Clarke  refers  to  Mildews  monogram  on  BotrycJiium , and  to  his  Fil.  Europe, 
191-209,  in  which  that  author  divides  the  genus  into  two  main  sections,  viz,, 
(1)  Cells  of  the  epidermis  straight : (2)  Cells  of  the  epidermis  flexuose ; secondary 
pinnae  of  the  lowest  pair  of  pinnae  anadromous ; and  he  (Clarke)  says  that 
the  second  section  contains  B.  virginianum  (the  American  type  plant 
only) ; the  first  section  comprising,  among  other  species,  B.  lanuginosum  ? 
Wall,  which,  Milde  and  Eraufci- both  hold  to  jbe  a good  specie* 
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one  character  being  the  catadromous  secondary  pinnae  at  base  of  a sterile 
segment.  Clarke  finds  that  all  the  Indian  material  he  has  seen  seems  one 
species,  with  straight  epidermis  cells  ; but  he*  can  make  very  little  of  uhe  ana- 
cata-dromous  distinction.  Milde  finds  both  sets  of  plants  in  the  Himalaya,  and 
reckons  them  very  distinct  species.  After  examining  all  the  specimens  of  B . 
lanuginosum  in  Gamble’s  and  my  collections,  I find  that  a decided  majority  is 
catadromous  , but  one  specimen  is  anadromous  on  one  side,  and  has  pinnules 
exactly  opposite  each  other  on  the  other  side.  I think  With  Clarke  that  this 
distinction  may  be  disregarded, — the  more  so  that  it  is  not  needed. 

B.  lanuginosum,  varies  very  much  in  size,  cutting,  and  habit.  I have  a 
specimen  from  a little  below  Naini  Tal  with  stipes  4 in.  and  frond  5 in.  1.  by 
6 in.  br.,  and  another  from  the  hill  north  of  Almora,  grown  in  open  pasture— 
mounted  on  two  sheets,  though  minus  the  upper  third  the  lower  pinnae  of 
which  are  10—11  in.  1.  by  6—9  in.  br.,  as  mounted.  The  next  higher  pair  of 
pinnse  are  7J  and  9 in.  1.  by  3£  in.  br.  The  fertile  spike  k about  8 in.  1.  with 
lowest  pinnae  3|  in.  1.,  tripinnate  like  the  rest  of  the  frond.  A large  frond,  also 
from  Kumaun,  Davidson , is  much  more  compound,  and  may  almost  be  said 
to  be  quinquepinnate.  I look  upon  the  sterile  part  of  the  plant,  taken 
together  with  the  stipes,  as  the  frond,  and  would  not  talk  of  it  as  a segment. 
It  is  a regularly  pinnate  frond,  and  the  fertile  spike  is  an  extra  branch  or  pinna, 
which  does  not  interfere  with  the  symmetry  of  the  frond  in  other  respects.  1 
am  confirmed  in  this  view  of  the  structure  of  the  plant  by  finding  in  Gamble’s 
collection  a specimen  from  Ootacamund,  in  the  Nilgiris,  which,  besides  the 
usual  fertile  pinna  (in  this  case  as  in  all  Mr.  Gamble’s  Nilgiri  specimens,  taking 
off  above  the  second  lowest  pair  of  the  frond),  has  a small  fertile  pinnule 
on  one  of  the  lower  pair  of  pinnae  taking  off  above  the  lowest  pair  of 
secondary  pinnae  or  pinnules.  Another  curious  specimen  in  Gamble’s  collection 
from  Mysore  5000',  ‘‘coll.  W.  A.  Talbot,”  No.  3087,  1893,  has  two  fronds 
springing  together  from  the  same  root,  about  equal  in  size,  and  perfectly 
normal,  each  with  its  fertile  spike.  My  large  specimen  from  near  Almora  has 
some  sori  on  the  sterile  pinnae,  one  cluster  of  six  on  the  fourth  pinna  from  the 
base,  and  several  others  here  and  there.  I think  a similar  case  was  mentioned 
lately  in  the  Journal  of  Botany  with  regard  to  another  species  of  BotrycMum. 
B.  lanuginosum  has  a thick  rhizome  and  thick,  fleshy  roots,  and  is  a terres- 
trial fern  ; but,  like  various  other  plants  of  the  Himalayan  forests,  it  is  some- 
times found  growing  in  the  clefts  of  branches  of  trees,  sometimes  high  up. 
I have  two  specimens  from  Assam  which  are  quite  glabrous. 
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Including  Afghanistan,  the  Trans-Indus  Protected  States,  and  Kash- 
mir : arranged  and  named  on  the  basis  of  Hooker  and  Baker’s  Synovitis  Fill  cum,  and 
other  works,  with  New  Species  added 

By  C.  W.  Wope. 

{Continued  from  page  111  of  this  Volume.) 

After- Words. 

I regret  that  the  publication  of  this  paper  has  extended  over  a much 
longer  period  than  I anticipated  • but  I now  recognise  that  this  is  due 
to  the  method  of  publication  I was  constrained  to  adopt,  and  somewhat, 
perhaps,  owing  to  miscalculation  on  my  part.  The  Journal  of  the 
Bombay  Natural  History  Society  has  to  deal  with  various  branches  of 
Natural  History  beside  Botany,  and  the  tastes  of  the  members  tend  to 
the  study  of  Zoology  rathe1'  than  to  that  of  Botany.  And  I must  admit 
that  Ferns  do  not  present  the  economic  interest  that  some  other 
branches  of  Botany  do. 

2.  Parts  II  and  III. — “New  Species,”  and  “The  General  List,55 
were  written  in  India  before  1896  ; but  they  have  been  revised  from 
time  to  time,  as  further  material  turned  up,  and  as  views  came  to  be  modi- 
fied. Part  I,  Introductory,  was  written  before  the  rest  of  the  paper  was 
sent  to  press,  and  a glance  at  it  may  now  he  taken  to  see  how  the 
scheme  has  been  realised 

3.  Mr,  Duthie,  the  late  Director  of  the  Botanical  Department, 
Northern  India,  continued  to  send  me  duplicates  of  specimens  got  by 
himself  or  his  native  collectors,  and  also  of  many  contributed  to  the 
Saharanpur  Herbarium  by  Mr.  James  Marten,  of  the  Indian  Forest 
Survey  Department,  collected  by  himself  in  the  Chamba  State,  chiefly 
at  high  altitudes.  Mr.  Marten  is  a very  careful  collector,  and  his 
specimens  are  beautifully  preserved.  They  include  several  rarities. 
Mr.  Gamble  also  has  given  me  many  specimens  collected  by  himself 
in  the  Jaunsar  tract  of  the  Himalaya,  and  by  Mrs.  Fisher  in  British 
Garhwal,  from  which  latter-named  district  also,  from  low  altitudes, 
several  interesting  species  were  brought  by  Inayat,  one  of  the  Saharan- 
pur  collectors,  in  1902,  including  Nephrodium  calcaratum , Hook.,  and 
Acrostichmn  crispatulum , Wall.  The  first-named  of  these  species  had 
been  got  in  N.-W.  India  only  twice  before,  more  than  30  years  ago, 
and  the  second  only  in  West  Nepal,  just  outside  the  boundary  with 
Kumaon.  It  is  the  only  Acrostichum  in  North® Western  India. 
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4.  No  new  books  or  papers  on  Indian  Ferns  have  appeared,  that 
I know  of,  since  Part  I of  this  paper  was  written  ; but  as  two  or  three 
years  before  the  late  Sir  Henry  Collett’s  “Flora  of  Simla”  was 
published  I had  given  him  a completer  list  than  he  had  of  the  Ferns 
of  his  Simla  Region,  and  as  I found  he  had  not  dealt  with  the  Ferns, 
as  being  beyond  the  scope  of  his  “ Flora,”  though  he  had  hoped  to  do  so 
in  a separate  work,  I showed  the  list  to  Mr.  W.  Botting  Hemsley,  who, 
after  Sir  Henry  Collett’s  death,  was  seeing  his  book  through  the  press, 
and  in  his  Introduction  he  gave  the  list  (not  here  reproduced)  with  the 
following  mention  of  the  subject  : — 

u The  Ferns  of  Simla.” 

“ The  Ferns  of  Simla  are  so  numerous  that  the  late  Sir  Henry  Collett 
never  intended  to  include  them  in  the  present  work,  but  he  contemplated 
publishing  an  account  of  them  in  a separate  volume.  He  collected 
material  for  this  purpose,  and  1 have  before  me  a list  of  seventy-one 
species  collected  by  him  in  one  season.  As  may  be  seen  from  the 
Bibliography  at  p.  lxvii,  several  other  persons  have  made  a special 
study  of  this  class  of  plants,  and  Colonel  Beddome’s  Handbook  may  be 
mentioned  as  the  best  available  work  for  naming  the  Ferns  of  Simla. 
Although  descriptions  could  not  be  given,  I have  considered  it  desirable 
to  append  a complete  list  of  the  species  hitherto  discovered  in  the 
District  of  Simla.  I am  indebted  to  Mr.  C.  W.  Hope  for  this  list,  and 
I present  it  entirely  on  his  authority.  In  addition  to  his  own  very  rich 
collection,  it  embodies  the  results  of  several  collectors  whose  names  are 
not  mentioned  in  connection  with  the  flowering  plants.  Among  them 
are  General  Blair,  Mr.  T.  Bliss,  Mr.  E.  W.  Trotter,  and  the  late 
Mr.  H.  F.  Blandford,  F.R.S. 

[Here  follows  the  List.] 

“ This  gives  a total  of  124  species  belonging  to  twenty-three  genera, 
as  against  sixteen  genera  and  thirty-seven  species  in  the  British  Islands, 
and  twenty-seven  species  in  the  county  of  Sussex,  which  has  a larger 
area  than  Simla,  as  here  understood — a rich  fern  flora  indeed  ! 
With  the  exception  of  the  Graminece  (133  species)  ferns  are  more 
numerous  than  any  Natural  Order  of  flowering  plants  in  the  Flora  of 
Simla.” 

5.  In  the  Introduction  I said  that  my  list  admitted  212  species,  16 
of  them  being  new.  In  the  course  of  revision  one  species  has  dropped 
Out  and  the  number  is  now  211.  The  number  of  new  species  has  fallen 
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to  15,  as  shown  in  Abstract  I of  the  List.,  given  above,  p.  428.  These 
new  species  are  illustrated  by  14  Plates,  Besides  these  15,  8 species 
are  given  in  Abstract.  II  as  new  to  British  India,  and  26  species 
are  new  to  the  limits  with  which  this  work  deals.  In  all  35  Plates 
have  been  given. 

6-  I have  adhered  to  my  resolution  to  give  no  place  in  my  list  to 
so-called  varieties,  but- — when  distinct  enough  from  the  so-called  types 
to  be  separately  described,  -and  constant  in  character— to  give  them  as 
species.  I have,  however,  struck  out  from  the  list  of  species  Asylentum 
deniigerum , Wall.,  and  have  given  it  as  a “ form  ” of  A.  Filix-femina , 
Bernh.  (not  T.  foemina — as  often,  and  in  my  Introduction,  printed), 
because  it  varies  so  much  in  cutting,  (as  I came  to  see)  that  it  is  difficult 
to  select  any  specimen  of  it  as  a type  : all  have  a strong  resemblance  to 
A.  Filix-femina , though  there  is  a difference  from  it.  Moreover,  since 
Clarke  and  Beddome  last  wrote,  typical  A.  F-femina  has  been  found,  in 
1891  and  1892,  growing  in  several  localities  in  Kashmir ; and  speci- 
mens of  older  date  in  the  Kew  and  Saharanpur  Herbariums  have  been 
recognised  as  typical  F-femina . But  as  typical  specimens  of  the  species 
have  been  found  distributed,  though  sparsely,  over  N.-W.  India,  in  the 
Himalaya,  the  presence  of  a form  of  it  in  our  region  is  the  more  easily 
accounted  for.'  The  same  change  in  the  position  of  Nephrodium 
Filix-mas , as  a British  India  fern,  has  happened.  The  researches  of 
Harris,  Trotter,  McDonell,  MacLeod,  and  Duthie  have  shown  that  the 
type  of  this  species  is  not  uncommon  from  Baraul  eastward  to  the  South- 
West  of  Kashmir,  and  that  it  is  to  be  got  in  Chamba;  vand  earlier 
specimens  have  been  recognised  as  typical, 

7.  The  figures  in  Plates  XXVII  and  XXVIII  will,  I hope,  be' 
found  to  justify  me  in  breaking  up  the  species  Aspidium  (Polyst.) 
auriculatum  into  four, — it  being  so  far  as  is  known  exinvolucrate,  (or 
abinvolucrate)  and  never  found  in  Northern  India,  and  the  other  three, 
placed  by  recent  pteridologists  as  varieties  of  it,  being  abundantly  dif- 
ferent in  cutting  and  venation.  The  development  of  cutting,  from  that 
shown  in  fig.  1 of  Plate  XXVII  to  that  of  figs.  3 and  4,  is  remark- 
able.  The  broad  and  deeply  cut  form  I and  others  had  for  .years 
sorted  into  quite  a different  species,  namely,  Aspidium  ( Polyst. ) 
aeuleatum , Sw.  But  the  venation  and  clothing  on  the  undersurface  of 
the  fronds — of  very  minute  seales— seem  to  leave  no  doubt  on  the 
subject. 
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8.  The  group  of  Aspidium,  hitherto  placed  as  A.  ( Polyst .)  aculea ~ 
£ww,  Sw.,  and  varieties,  Nos.  118  to  116  of  my  list,  cannot  stands 
There  appears,  indeed,  to  be  no  good  ground  for  maintaining  the  name 
A.  aculeatum  any  longer ; and  it  is,  in  my  opinion,  inapplicable  to  any 
Indian  plant.  Continental  botanists  seem  to  use  the  specific  name 
“ lohatum  ” instead  of  “ aculeatum” ; and  “ squarrosum,”  Don,  is  an  older 
name  than  “ rufo-barbatum”  Wall.,  for  the  common  coriaceous  shiny 
Indian  plant.  I have  used  the  specific  name  “ angulare  ” for  the  softer 
plants,  of  several  different  forms,  which  at  one  time  I thought  of  setting 
up  as  A . molle  n.  sp.  One  of  them  is  very  near  A . angulare , but 
generally  with  different  clothing  on  the  stipes  and  rhachis.  The  fronds 
of  this  form  vary  from  about  1 foot  to  3 feet  in  length,  and  the  width 
sometimes  exceeds  2 feet,  with  pinnules  deeply  cut  into  as  many  as 
ten  segments.  This  is  what  Dr.  Christ,  in  “ Filicinse,  Warburg,  Mon- 
sunia,”  calls  A,  angulare , var.  batjanensis  • but  in  the  Dehra  Dun 
and  the  Mussooree  Himalaya  plants  of  all  sizes  from  I foot  to  5 feet 
high  are  to  be  got,  the  length  and  number  of  segments  of  the  pinnules 
increasing  with  the  size  of  the  plant. 

3.  In  no  case  have  I seen  any  reason  to  unite  with  the  type  any  of 
the  so-called  varieties  of  Nephrodium  ( Lastrea)  Filix-mas . ; but  I 
have  put  some  of  the  less  divergent  forms  under  N.  parallelogrammum 
Kunze . Nephrodium  odontoloma  (Moore),  Bedd.,  (N.  F.-mas , var. 
2 normalis , 0.  B.  Clarke),  I now  believe,  after  seeing  many  more  speci- 
mens from  the  Punjab  and  elsewhere,  to  be  the  same  as  N.  pallidum , 
Bory,  of  South-Eastern  Europe  and  Western  Asia,  of  which  Mr.  Gustav 
Mann  was  kind  enough  to  get  me  authentic  specimens.  I have  always 
held  that  this  plant  is  quite  distinct  from  N.  rigidum , Desv.,  Mr.  Clarke’s 
No.  18,  p.  323  of  4 his  Review.’  N.  rigidum , Desv.,  for  which  he 
gives  as  a synonym  N.  pallidum , Bory,  seems  to  be  certainly  this 
plant.  And  nothing  has  turned  up  which  makes  me  more  inclined  to 
admit  any  connection  of  Ar.  marginatum , Wall,  (under  Aspidum ) with 
N0  elongatum , H.#nd  Gr.,  or  any  form  of  N.  F.-mas, 

10.  Nephrodium  prolixum , Baker,  which,  reviving  an  old  name 
of  Wiltdenow’s,  seems  to  have  been  designed  to  include  Kunze’s  two 
species — N.  ochthodes  and  N.  tylodes  (this  latter  name  should  be 
xy  lodes,  but  Kunze  himself  originated  the  misprint),  I have  resolved  into 
its  original  constituents ; and  as  I found  that  the  plant  of  the  North- 
Western  Himalaya,  which  had  been  called  Nt  ochthodes , or  N.  prolixumy 
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always  has  a markedly  creeping  and  branching  rhizome,  I have 
separated  it  as  a new  species— Ah  repens9  Hope*  An  exactly  similar 
character  has  led  to  the  separation  of  Polypodium  ( Phegopteris ) late - 
repens  (Trotter),  Hope,  from  P . (Pheg.)  distans:  Don.  These  two 
instances  show  the  importance  of  ascertaining  and  recording  the  nature 
of  the  rhizome  of  a fern. 

11.  I have  heard  nothing  but  praise  of  the  Plates  by  which  the 
paper  is  illustrated.  Owing  to  pressure  of  other  work,  Mr*  N.  E. 
Brown  had  to  give  up  his  co-operation,  but  fortunately  I was  able  to 
get  that  of  Mr.  J.  N.  Fitch,  a well-known  artist,  who  had  already 
figured  many  ferns,  and  he  has  very  zealously  and  skilfully  carried  out 
my  wishes.  The  work  in  Calcutta— the  completion  of  the  drawings 
where  enlargement  was  not  required,  and  lithographing  the  plates— has 
given  great  satisfaction  ; latterly  it  has  been  very  kindly  superintended 
by  Lieutenant  Aa  T.  Gage,  I.  M.  D.,  who  succeeded  Dr.  Prain  as 
Curator  of  the  Calcutta  Herbarium. 
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99  tenuifrons,  Wall . 

150 

12 

99  Filix-femina  (type),  Bernh 

158 

13 

multicaudatum.  Wall. 

181 

14 

Aspidium  luctuosum,  G.  Kunze. 

209 

15 

Nephrodium  hirtipes,  Hook. 
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16 

,,  gracilescens.  Hook. 

218 

17 

9,  calcaratum  ,, 

219 

18 

,,  odontoloma,  (Moore)  Bedd. 

234 

19 

„ setigerum,  Baker 

248 

20 

Nephrolepis  volubilis,  Smith 

252 

21 

Polypodium  adnascens,  Sw. 
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22 

9,  Lehmanni,  Mett. 

273 

23 

Gymnogramme  elliptica,  Baker 
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24 

Lygodium  microphyllum,  R Br. 
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25 

Ophioglossum  vulgatum,  L. 
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